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8679 


3-140 




7214 


8214 


3-28 


76L90 


86L90 


3-110 




7^19 


8219 


3-28 


76L93 


86L93 


3-142 




7220 


8220 


3-32 


76L97 


86L97 


3-144 




7223 


8223 


3-35 


76L99 


86L99 


3-148 




7230 


8230 


3-37 


7795 


8795 


3-113 




7280 


8280 


4-11 


7796 


8796 


3-116 




7281 


8281 


4-11 


7853 


8853 


3-151 




7288 


8288 


4-11 


7875A 


8875A 


3-154 




7290 


8290 


4-11 


7875B 


8875B 


3-154 




7291 


8291 


4-11 




8898 


3-156 




7511 


8511 


3-40 




8899 


3-156 




75L11 


85L11 


3-40 


7280 


8280 


4-11 




7512 


8512 


3-40 


7281 


8281 


4-11 




75L12 


85L12 


3-40 


7288 


8288 


4-11 




7520 


8520 


3-44 


7290 


8290 


4-11 






8531 


3-49 


7291 


8291 


4-11 




.7542 


8542 


3-52 




9002C 


4-15 




7544 


8544 


3-54 




9003C 


4-15 




7546 


8546 


3-56 




9004C 


4-15 






85S50 


3-60 




9005C 


4-15 




Note: When there are two sets of page numbers, the first designates the connection diagrann page; the second indicates electrical tables. 
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Industry Cross Reference Guide . xix 

Functional Index/Selection Guides ^ ......... x3cv 

Packages xli 

54/74 SSI-SECTION 1 

DIVI5400/DM7400 Quad 2-lnput NAND Gates. . ; . . . 1-1, 1-36 

DIVI54H00/DIVI74H00 Quad 2-lnput NAND Gates. M, 1-36 

DM54L00/DM74LG0 Quad 2-lnput NAND Gates 1-1, 1-36 

DM54LS00/DM74LSO0 Quad 2-lnput NAND Gates . . . . ... .... 1-1, 1-36 

DM74S00 Quad 2-lnput NAND Gates .... . . 1-1, 1-36 

DM5401/DM7401 Quad 2-lnput NAND Gates with Open-Collector Outputs . . . . 1-1, 1-38 

DM54H01/DM74H01 Quad 2-lnput NAND Gates with Open-Collector Outputs 1-1, 1-38 

DiVI54L01/DM74L01 Quad 2-lnput NAND Gates with Open-Collector Outputs ........ ... 1-1, 

DM54LS01/DM74LS0T Quad 2-lnput NAND Gates with Open-Collector Outputs 1-1, 1-38 

DIVI5402/DM7402 Quad 2-lnput NOR Gates. 1-2, 1-40 

DIVI54L02/DM74L02 Quad 2-lnput HOH Gates . 1-2, 1-40 

DM54LS02/DM74LS02 Quad 2-lnput NOR Gates . 1-2, 1-40 

DiVI74S02 Quad 2-lnput NOR Gates. . . . 1-2, 1-40 

DM5403/DIVI7403 Quad 2-lnput NAND Gates with Open-Collector Outputs . . . . . . 1-2, 1-38 

DM54L03/DM74L03 Quad 2-trtput NAND Gates with 0|>efvCoHector Outputs 1-2, 1-38 

DM54LS03/DIVI74LS03 Quad 2-lnput NAND Gates with Open^Coltector Otitputs 1-2, 1-38 

DM74S03 Quad 2-lnput NAND Gates with Open-Coilefetor Outputs. . 1-2, 1-38 

DM5404/DIVI7404 Hex Inverters . 1-2, 1-36 

DM54H04/DM74H04 Hex Inverters ; 1-2, 1-36 

DM54L04/DM74L04 Hex Inverters 1-2, 1-36 

DM54LS04/DIVI74LS04 Hex Inverters . 1-2, 1-36 

DIVI74S04 Hex Inverters 1-2, 1-36 

DM54d5/DM7405 Hex Inverters with Open-Collector Outputs 1-3> 1-38 

DM64H05/DM74H05 Hex Inverters with Open-Cottedtor Outputs . 1-3, 1-38 

DM54L05/DM74L05 Hex Inverters with Open-CoHector Outputs 1-3, 1-38 

DIVI54LS05/DM74LS05 Hex Inverters with Open-Cotlector Outputs 1-3, 1-38 

DM74S05 Hex Inverters with Open-Collector Outputs. 1-3, 1-38 

DIVI5406/DI\/17406 Hex Buffers with Open -Co I lector High-Voltage Outputs 1-3, 1-42 

DIVI5407/DM7407 Hex Buffers with Open-Collector High-Voltage Outputs 1-3, 1-42 

DM5408/DM7408 Quad 2^ Input AND Gates , . . 1-4, 1-44 

DM54H08/DM74H08 Quad 2-lnput AND Gates , 1-4, 1-44 

DM54L08/DM74L08 Quad 2-lnput AND Gates . . . 1-4, 1-44 

DM54LS08/DM74LS08 Quad 2-lnput AND Gates ... 1 -4, 1-44 

DM5409/DM7409 Quad 2-lnput AND Gates with Open-Co< lector Outputs 1-4, 1-46 

DM54L.09/DM74L09 Quad 2-lhput AND Gates with Open-Collector Outputs . . 1-4, 1-46 

DM54LS09/DM74LS09 Quad 2-lnput AND Gates with Open-Collector Outputs 1-4, 1-46 

DM5410/DM7410 Triple 3-lnput NAND Gates . . . . 1-4, t-36 

DM54H10/DM74H10 Triple 3-lnput NAND Gates . . .1-4,1-36 

DM54L10/DIVI74L10 Triple 3-lnput NAND Gates 1-4, 1-36 

bM54LSlO/DM74LS1G^ Triple 3-lnput NAND G^es. , 1-4, 1-36 

DM74ST0 Triple 3-lnput NAND Gates ... 1-4, 1-36 

DM5411/DIVI7411 Triple 3- Input AN^D Gates. . . . . .... . . . . . . . . . . . . .... 1-5,1-44 

:dM54H11/DM74H11 Triple 3-lnput AND Gates . . . . . 1-5, 1-44 

DW154L11/DM74L11 Triple 3-lnput AND Gates . . . . ....... . . 1-5, 1-44 

DM54US1 1/DM74LS1 1 Triple 3-lnput AND Gates , 1-5, 1-44 

D1V174ST1 Triple 3-lnput AND Gates . , . . . 1-5, 1-44 

DM54LS12/DM74LS12 Triple 3-lnput NAND Gates with Open-Collector Outputs . 1-5, 1-38 

DM54r3/DlVI7413 Dual 4-lnput NAND Schmitt Triggers . , 1-5, 1-48 

DM54LS13/DM74LS13 Dual 4-lnput NAND Schmitt Triggers 1-5, 1-48 

DM5414/DM7414 Hex Schmitt Triggers 1-6, 1-48 



Mot«: When there are two ssets of page numts^rs, the first cfeSigitatis th6 co«r>6ctioh diagram page; the second indicates eleictrical tables. 
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III T\ o-f o |lli>>#\l^ 
ML l^aXa DOOK 


1. aDii3 OT wonienis 


DM54LS14/DM74LS14 Hex Schmitt Triggers 


1 1 -48 


DM54LS15/DM74LS15 Triple 3-lnput AND Gates with Open-Collector Outputs 


1-6 1-46 


DM74S15 Triple 3-lnput AND Gates with Open-Collector Outputs 


1-6 1-46 






nMRdI 7/nM74.1 7 Hpy Riiffprc uuith Onpn-nrtllprtrir Hinh-X/nltanp Oiitniits 


1-7 1-42 


nM»^4^?n/nM749n nual 4-lnriiit NANin fifltP*: 


1-7 1-36 


DI\/I54H20/DIVI74H20 Dual 4-lnDut NAND Gates 


1-7 1-36 


DM54L 20/DM74L20 Dual 4-1 nnut NAND Gates 


1-7 1-36 


DM54LS20/DM74LS20 Dual 4-lnDUt NAND Gates 


1-7 1-36 


nM74920 Dual 4-lnnut NAND Gatps 


.............. i .. . 1-7 1-36 






DM54 LS21 /DM74 LS21 Dual 4-lnput AND Gates 


1-7 1-44 


DM54H22/DM74H22 Dual 4-lnput NAND Gates with Open-Collector Outputs . 


. 1-8 1-38 


DM54LS22/DM74LS22 Dual 4-lnput NAND Gates with Open-Collector Outputs 


1-8 1-38 


DM74^^2 Dual 4-lnniJt NAND Gatp<> with Orlpn-Collpctor Outnuts 


1-8 1-38 


DM5423/DM7423 Expandable Dual 4-lnput NOR Gates 


1-8 1-50 


D]\/I5425/DM7425 Dual 4-lnDut NOR Gates 


, i.o i.4.n[ 


DM5426/DI\/I7426 Quad 2-lnDut Hiah-Voltaae NAND Gates 


1.Q 1.49 


DM54L26/DM74L26 Quad 2-lnput High-Voltage NAND Gates 


1-9 1-42 


DM54LS26/DM74LS26 Quad 2-lnput High-Voltage NAND Gates 


1-9 1-42 


DM5427/DM7427 Triole 3-lnDut NOR Gates 


1-9 1 -40 


DM54LS27/DIVI74LS27 Triple 3-lnput NOR Gates 


1-9 1 -40 


DMt54.'?n/nM74'?n 8-lnniit NAND Ratpi 


1-9 1-36 


DM54H30/DM74H30 S-lnnut NAND Gates i 


1-9 1-36 


DM541 30/DM74L30 8-lnDut NAND Gatps 


1-9 1-36 


DM54LS30/D1\/I74LS30 8-lnput NAND Gates 


1-9 1-36 


DM74S30 8-lnput NAND Gates 


1-9 1-36 


DM5432/DM7432 Quad 2-lnput OR Gates 


1-10 1-52 


DM54L32/DM74L32 Quad 2-1 nout OR Gates 


1-10 1-52 


DM54LS32/DM74LS32 Quad 2-1 nnut OR Gates 


1-10 1-52 


DM5437/DM7437 Quad 2-lnput NAND Buffers 


1-10 1-54 


DM54LS37/DM74LS37 Quad 2-lnput NAND Buffers 


1-10 1-54 


DM5438/DM7438 Ouad 2-lnniJt NAND Buffers with Onpn-Cnllprtnr Outnuts 


1-10 1-42 


DM54LS38/DM74LS38 Ouad 2-lnnut NAND Buff prs with Oopn-Collprtor Outnuts 


1-10 1-42 


DM5440/DM7440 Dual 4-lnnut NAND Buffers 


1-11 1-54 


DM54H40/DM74H4n Dual 4-lnDut NAND Buffers 


1-11 1-54 


DMR4I <;4.n/nM74l 5540 Dual 4-lnnut NAND Buffers 


1-11 1-54 


DM74S4n Dual 4-lnnut NAND Buffers 


1-11 1-54 


DM5450/DM7450 Dual 2-V\/ide 2-lnDut AND-OR-INVERT Gates 


1-11 1-50 


DM54H50/DM74H50 Dual 2-Wide 2-lnDut AND-OR-INVERT Gates 


1-11 1-50 


DM'^4R1 /DM74.R1 Dual 2.Widp 2-lnnut AND-nR-INVFRT RatPS 


1-12 1-56 


DMR4HR1 /nM74HPi1 Dual 9.Widp 2-lnnut AMn-OR-INVFRT RatPs 


1.19 1.RR 


nMR4l R1/nM74l R1 Dual 2-WiHp 2-lnnut ANn-QR-INVFRT RatP«t 


1.19 1.RR 


DM54LS51/DM74LS51 Dual 2-Wide 2-lnput AND-OR-INVERT Gates 


1-12 1-56 


DM74S51 Dual 2-Wide 2-lnput AND-OR-INVERT Gates 


1-12 1-56 


DM54H52/DM74H52 Expandable 4-Wide AND-OR Gates 


1-13 1-50 


DM*54'53/DM74*i3 Evnandahip 4-WiHp AND-OR-INVFRT Ratps 




DM54H53/DM74H53 Exoandable 4-Wide AND-OR-INVERT Gates 


1-13 1-50 






DM54H54/DI\/I74H54 4-Wide AND-OR-INVERT Gates 


................. 1-14 1-56 


DM54L54/DM74L54 4-Wide AND-OR-INVERT Gates 


T-M 1-56 


DM54LS54/DM74LS54 4-Wide AND-OR-INVERT Gates 


1-14 1-56 


DM54H55/DM74H55 2-Wide 4-lnput AND-OR-INVERT Gates 


1-15 1-50 


DM54L55/DM74L55 2-Wide 4-lnDut AND-OR-INVERT Gates 


1-15 T-56 


DM54LS55/DM74LS55 2-Wide 4-lnDut AND-OR-INVERT Gates 


1-15 1-56 


DM5460/DM7460 Dual 4-lnput Expanders 


, ^ , _ _ l-lg 1-58 


DM54H60/DM74H60 Dual 4-lnput Expanders 








DM54H62/DM74H62 4-Wide AND-OR Expanders . 


M 6, 1-59 


Note: When there are two sets of page numbers, the first designates the connection diagram page; the second indicates electrical tables. 
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DM74S64 4-WideAND-OR'INVERT Gates ; 1-16, 1-56 

DIVI74S65 4-Wide AND-OR-INVERT Gates with Open-Collector Outputs . 1-17, 1-61 

DM5470/DM7470 AND-Gated J-K Positive-Edge-Triggered Flip-Flops with Preset and Clear. 1-18, 1-62 

DM54H71/DM74H71 AND-OR-Gated J-K Master-Slave Flip-Flops with Preset 1-18,1-64 

DM54L71/DM74L71 AND-Gated R-S Master-Slave Flip-Flops with Preset and Clear 1-19, 1-66 

DM5472/DM7472 AND-Gated J-K Master-Slave Flip-Flops with Preset and Clear. 1-19, 1-62 

DM54H72/DM74H72 AND-Gated J-K Master-Slave Flip-Flops with Preset and Clear. 1-19, 1^64 

DM54L72/DM74L72 AND-Gated J-K Master-Slave Flip-Flops with Preset and Clear . . . 1-19, 1-66 

DM5473/DM7473 Dual J-K Flip-Flops with Clear. . . 1-20, 1-62 

DM54H73/DM74H73 Dual J-K Flip-Flops with Clear 1-20, 1-64 

DM:54L73/DM74L73 Dual J-K Flip-Flops with Clear . .... 1-20, 1-66 

DM54LS73/DM74LS73 Dual J-K Flip-Flops with Clear . 1-20, 1-68 

DM5474/DM7474 Dual D Positive-Edge-Triggered Flip-Flops with Preset and Clear 1-20, 1-62 

DM54H74/DM74H74 Dual D Positive-Edge-Triggered Flip-Flops with Preset and Clear 1-20, 1-64 

DM54L74/DM74L74 Dual D Positive-Edge-Triggered Flip-Flops with Preset and Clear 1-20,1-66 

DM54LS74/DM74LS74 Dual D Positive-Edge-Triggered Flip-Flops with Preset and Clear 1-20, 1-68 

DM74S74 Dual D Positive- Edge-Triggered Flip-Flops with Preset and Clear 1-20, 1-70 

DM5476/DM7476 Dual J-K Flip-Flops with Preset and Clear 1-21, 1-62 

DM54H76/DM74H76 Dual J-K Flip-Flops with Preset and Clear 1-21, 1-64 

DM54LS76/DM74LS76 Dual J-K Flip-Flops with Preset and Clear 1-21, 1-68 

DM54H78/DM74H78 Dual J-K Flip-Flops with Preset, Conr^mon Clear and Common Clock . 1-21, 1-64 

DM54L78/DM74L78 Dual J-K Flip-Flops with Preset, Common Clear and Common Clock ...... 1-21, 1-66 

DM54LS78/DM74LS78 Dual J-K Flip-Flops with Preset, Common Clear and Common Clock 1-21, 1-68 

DM5486/DM7486 Quad EXCLUSIVE-OR Gates ; : . 1-22, 1-72 

DM54L86/DM74L86 Quad EXCLUSIVE-OR Gates . . .... 1-22, 1-72 

DM54LS86/DM74LS86 Quad EXCLUSIVE-OR Gates . . . . . 1-22, 1-72 

DM74S86 Quad EXCLUSIVE-OR Gates . . 1-22, 1-72 

DM54H103/DM74H103 Dual J-K Negative-Edge-Triggered Flip-Flops with Clear 1-23, 1-74 

DM54H106/DM74H106 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear. 1-23, 1-74 

DM541 07/DM741 07 Dual J-K Master-Slave Flip-Flops with Clear 1-23, 1-62 

DM54LS107/DM74LS107 Dual J-K Master-Slave Flip-Flops with Clear 1-23, 1-68 

. DM54H108/DM74H 108 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset, Common Clear, 

and Common Clock 1-24, 1-74 

DM541 09/DM74109 Dual J-K Positive-Edge-Triggered Flip-Flops with Preset and Clear. . 1-24, 1-62 

DM54LS109/DM74LS109 Dual J-K Positive-Edge-Triggered Flip-Flops with Preset and Clear 1-24, 1-68 

DM54LST12/DM74LS1 12 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear 1-24, 1-68 

DM74S112 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear 1-24, 1-70 

DM54LS1 13/DM74LS1 13 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset 1-25, 1-68 

DM74S113 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset . 1-25, 1-70 

DM54LS1 14/DM74LS1 14 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset, Common Clear, 

and Common Clock 1 -25, 1 -68 

DM74S114 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset, Common Clear, and Common Clock 1-25, 1-70 

DM54121/DM74121 One Shots 1-26, 1-76 

DM54LS122/DM74LS122 Retriggerable One Shots with Clear 1-26,1-78 

DM541 23/DM741 23 Dual Retriggerable One Shots with Clear 1-26, 1-78 

DM54L123A/DM74L123A Dual Retriggerable One Shots with Clear 1-26,1-78 

DM54LS123/D,M74LS123 Dual Retriggerable One Shots with Clear. 1-26, 1-78 

DM54125/DM74125 TRI-STATE Quad Buffers . . 1-27, 1-80 

DM54LS125/DM74LS125 TRI-STATE Quad Buffers . . 1-27, 1-80 

DM54126/DM74126 TRI-STATE Quad Buffers , 1-27, 1-80 

DM54LS126/DM74LS126 TRI-STATE Quad Buffers . 1-27, 1-80 

DM54132/DM74132 Quad 2-lnput NAND Schmitt Triggers 1-27, 1-48 

DM54LS132/DM74LS132 Quad 2-lnput NAND Schmitt Triggers 1-27, 1-48 

DM74S133 13-lnput NAND Gates 1-28, 1-36 

DM74S134 TRI-STATE 12-lnput NAND Gates 1-28, 1-80 

DM74S135 Quad EXCLUSIVE-OR/NOR Gates 1-28, 1-82 

DM54LS136/DM74LS136 Quad EXCLUSIVE-OR Gates with Open-Collector Outputs 1-29, 1-84 

DM74S136 Quad EXCLUSIVE-OR Gates with Open-Collector Outputs ...... ... . ... . . v. 1-29,1-84 

DM74S140 Dual 50-Ohm Line Drivers 1-29, 1-54 



Note: When there are two sets of page numbers, the first designates the connection diagram page; the second indicates electrical tables. 
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DM54LS221/DM74LS221 Dual One Shpts with Schmitt-Trigger Inputs . , . . . v 1-30, 1-76 

DIVI74S260 Dual 5-lnput NOR Gates . . . . . . . . . . . . ..... . . ....... . 1-31, 1-40 

DM54LS266/DM74LS266 Quad EXCLUSIVE-NOR Gates with Op^n-Col lector Outputs . . . . . . . . 1-31, 1-84 

DIVI54365/DIV174365 TRI-STATE Hex Suffers. . . . . , 1-32, 1-86 

DM54LS365/DIVI74LS365 TRI-STATE Hex Buffers . . . . 1-32, 1-86 

DI\/I54366/DM74366 TRI-STATE Hex Buffers 1-32, 1-86 

DM54LS366/DM74LS366 TRI-STATE Hex Buffers . . ; 1-32, 1-86 

DM54367/DM74367 TRI-STATE Hex Buffers. . . . ; . 1-32, 1-86 

DIVI54LS367/DM74LS367 TRI-STATE Hex Buffers . ... . . . . 1-32, 1-36 

DM54368/DIVI74368 TRI-STATE Hex Buffers. . . . . ....... . . . . . ... 1*33i 1-86 

DIVr54LS368/DM74LS368 TRI-STATE Hex Buffers. . 1-33, 1-86 

DIV154LS386/DIVI74LS386 Quad EXCLUSIVE-OR Gates . . 1-34, 1-72 



54/74 MSI -SECTION 2 

DM5441 A/DM7441 A BCD/Decim^il Deeoders/Drivers. ..... . . . . 

DIV15442/DM7442 BCD/Decimal decoders 

DIVI54L42A/DiVI74L42A BCD/Decimal Decoders 

DM54LS42/DM74LS42 BCD/Decimal Decoaers. 

DIVI5445/DM7445 BGD/Decimal Decoders/Drivers ............ 

DiVI5446A/DM7446A BCD/7-Segment Decoders/Drivers ........ 

DM5447A/DM7447A BCD/7-Segment Decoders/Drivers ........ 

DIVI54LS47/DM74LS47 BCD/7 -Segment Decoders/Drivers . 

DM5448/DM7448 BCD/7-Segment Decoders/Drivers 

DM54LS48/DM74LS48 BCD/7-Segment Decoders/Drivers. ...... 

DM54LS49/DM74LS49 BCD/7-Segment Decoders/Drivers 

DM5475/DM7475 Quad Latches 

DM54L75A/DM74L75A Quad Latches . 

DIVI54LS75/DM74LS75 Quad Latches . 

DM54LS77/DM74LS77 Quad Latches . 

DM5483/DM7483 4-Bit Binary Adders with Fast Garry . 

DM54LS83A/DM74LS83A 4-Bit Binary Adders with Fast Carry . . . 

DM5485/DM7485 4-Bit IVIagnitude Comparators 

DM54L85/DM74L85 4-Bit Magnitude Comparators ........... 

DM54LS85/DM74LS85 4-Bit iVIagmtude Comparators. . . . 

DM5488/DM7488 256-Bit Read Only Memories 

DM5489/DM7489 64-Bit Read/Write Memories 

DIVI54L89A/DM74L89A 64-Bit Read/Write Memories 

DM5490A/DM7490A Decade, Divide k)y 12, and Binary Counters. . 
DIV154L90/DM74L90 Decade, Divide by 12, and Binary Counters . . 
DIVI54LS90/DM74LS90 Decade, Divide by 12, and Binary Counters 

DM5491 A/DM7491 A 8-Bit Serial Shift Registers 

DM54L91/DM74L91 8-Bit Serial Shift Registers . 

DM5492A/DM7492A Decade, Divide by 12, and Binary Counters. . 
DM54LS92/DM74LS92 Decade, Divide by 12, and Binary Counters 
DM5493A/DM7493A Decade, Divide by 12, and Binary Counters. . 
DM54L93/DM74L93 Decade, Divide by 12, and Binary Counters . . 
DM54LS93/DM74LS93 Decade, Divide by 12, and Binary Counters 

DM5495/DM7495 4-Bit Parallel Access Shift Registers 

DM54L95/DM74L95 4-Bit Parallel Access Shift Registers 

DM54LS95B/DM74LS95B 4-Bit Parallel Access Shift Registers. . . . 

DM5496/DM7496 5-Bit Shift Registers 

DM54LS96/DM74LS96 5-Bit Shift Registers . . 

DM54L98/DM74L98 4-Bit Storage Registers . . 

DM54LS124/DM74LS124 Dual Voltage Controlled Oscillators . . . 
DM54LS138/DM74LS138 Decoders/Demultiplexers. .......... 

DM74S138 Decoders/Demultiplexers. .................... 

DM54LS139/DM74LS139 Decoders/Demultiplexers 

DM74S139 Decoders/Demultiplexers 



Note: When there are two sets of page numbers, the first designates the connection diagram page; the second indicates electrical tables. 
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DM54141/DM74141 BCD/Decimal Decoders/Drivers 


. . . . 2-1 


DIVI54145/DM74145 BCD/Decimal Decoders/Drivers . . . . 


2-6 




. . 2-49 




.......... . . . . : 2-49 




2-53 


DM54151A/DIVI74151A Data Selectors/Multiplexers . . 


. ....... .... ..... . . . . 2-53 


DM54LS1517DM74LS151 Data Selectors/Multiplexers . . 


2-53 


DM74S151 Data Selectors/Multiplexers . . . 


2-53 


DM541 53/DM74 153 Dual 4-Line to Mine Data Selectors/iVlultiplexers 


2-57 


DiVI54LS153/DM74LS153 Dual 4-Lihe to Mine Data Selectors/Multiplexers . . 


2-57 






DIVI54154/DM741 54 4-Line to 16-Line Decoders/Demultiplexers . 


... . . 2-60 


Di\/l54L154A/DI\/i74L154A 4-Line to 16-Line Deeoders/Demultiplexers ............ 


2-60 


DI\/I54LS154/DIVI74LS154 4-Line to 16-Line Decoders/Demultiplexers. . . . 


. . . . . ... 2-60 


DIVI54155/DM74155 Dual 2-Line to 4-Line Decoders/Demultiplexers 


... 2-63 


DI\/l54LS155/DiVI74LS155 Dual 2-Line to 4-Line Decoders/Demultiplexers. . . 


. . . . ..... . ... ........ 2-63 


DM541 56/DM 74 156 Dual 2-Line to 4-Line Decoders/Demultiplexers 


, . . . 2-63 


DM54LS156/DM74LS156 Dual 2-Line to 4-Line Decoders/Demultiplexers 


2-63 


DM541 57/DM741 57 Quad 2-Line to 1-Line Data Selectors/Multiplexers 


2-66 


DM54L157A/DM74L157A Quad 2-Line to 1 -Line Data Selectors/Multiplexers ... . . . . 


2-66 


DM54LS157/DM74LS157 Quad 2- Line to 1-Line Data Selectors/Multiplexers . . 


2-66 


DM74S157 Quad 2-Line to 1-Line Data Selectors/Multiplexers . . . . 


.... 2-66 


DM54LS158/DM74LS158 Quad 2-Line to 1-Line Data Selectors/Multiplexers . 


2-66 


DM74S158 Quad 2-Line to 1-Line Data Selectors/Multiplexers 


2-66 


DM54160A/DM74160A Synchronous 4-Bit Counters . . 


. ; . . . 2-70 


DM54LS160/DM74LS160 Synchronous 4-Bit Counters ' 


2-70 


DM54161 A/DM74161 A Synchronous 4-Bit Counters 


2-70 


DM54LS161/DM74LS161 Synchronous 4-Bit Counters. 


. . 2-70 


DM541 62A/DM74162A Synchronous 4-Bit Counters 


.. 2-70 


DM54LS162/DM74LS162 Synchronous 4-Bit Counters . . 


2-70 


DM54163A/DM74163A Synchronous 4-Bit Counters 


. . . . 2-70 


DM54LS163/DM74LS163 Synchronous 4-Bit Counters . 


. . . 2-70 


DM541 64/DM 74 164 8-Bit Serial In/Parallel Out Shift Registers 


. . . . . . . . 2-76 


DM54L164A/DM74L164A 8-Bit Serial In/Parallel Out Shift Registers .... . . . 


. . . . 2-76 


DM54LS164/DM74LS164 8-Bit Serial In/Parallel Out Shift Registers. 


. 2-76 


DM541 65/DM741 65 8-Bit Parallel In/Serial Out Shift Registers 


. . . 2-79 


DM54L165A/DM74L165A 8-Bit Parallel In/Serial Out Shift Registers 


2^79 


DM541 66/DM741 66 8-Bit Parallel In/Serial Out Shift Registers 


. 2-82 




. I ...... 2-85 


DM54LS169/DM74LS169 Synchronous 4-Bit Up/Down Counters 


2-85 


DM74170 4 by 4 Register Files 


. . ...... 2-91 


DM54LS170/DM74LS170 4 by 4 Register Files 


. . 2-91 


DM541 73/DM741 73 TRI-STATE Quad D Registers 


2-96 


DM54LS173/DM74LS173 TRI-STATE Quad D Registers . . . . 


2-96 


DM541 74/DM741 74 Hex/Quad D Flip-Flops with Clear . . . . . 


. 2-98 


DM54LS174/DM74LS174 Hex/Quad D Flip-Flops with Clear 


2-98 


DM74S174 Hex/Quad D Flip-Flops with Clear. . 


2-98 


DM54175/DM74175 Hex/Quad D Flip-Flops with Clear 


2-98 


DM54LS175/DM74LS175 Hex/Quad D Flip-Flops with Clear. . . 




DM74S175 Hex/Quad D Flip-Flops with Clear 


. . ; 2-98 


DM541 76/DM741 76 Presettable Decade and Binary Counters . 


2-101 


DM541 77/DM741 77 Presettable Decade and Binary Counters 


2-101 


DM541 80/DM741 80 9-Bit Parity Generators/Checkers . . . , 


. . . . ... . . 2-105 


DM541 81 /DM741 81 Arithmetic Logic Unit/Function Generators . 


. 2-107 


DM541 82/DM741 82 Look-Ahead Carry Generators 


2-113 


DM74S182 Look-Ahead Carry Generators 


..... 2-113 


DM541 84/DM741 84 BCD-to-Binary and Binary-to-BCD Converters . . . 


................. 2-116 


DM54185A/DM74185A BCD-to-Binary and Binary-to-BCD Converters . . 


... ........ : . 2-116 


DM54187/DM74187 1024-Bit Read Only Memories . 


! . . . . 2-122 





xi 



1 1 L uata book v 


Table of Contents 


DIV154L187A/DiVI74L187A 1024-Bit Read Only Memories 


2-122 


DM54S189/DM74S189 TRI-STATE 64-Bit Read/Write Memories 


2-125 


DM541 90/DM741 90 Synchronous Up/Down Counters with Mode Control 


2-128 


DM54LS190/DM74LS190 Synchronous Up/Down Counters with Mode Control 


2-128 


DM541 91 /DM741 91 Synchronous Up/Down Counters with Mode Control 


2-128 


DM54LS1 91 /DM74L *5191 Svnchronotjs Uo/Down Countpr*; with Modp Control 


2-128 


DM54192/DM74192 Synchronous Up/Down Counters with Dual Clock 


2-133 


DM54L192/DM74L192 Synchronous Up/Down Counters with Dual Clock 


. _ ; 2-133 


DM54LS192/DM74LS192 Synchronous Up/Down Counters with Dual Clock 


2-133 


DM541 93/DM741 93 Synchronous Up/Down Counters with Dual Clock 


2-133 


DM'S4L1Q3/DM74I 1Q3 Svnrhrnnou<; Un/Down Countpr*; with Dual Clork 


2-133 


DM54LS193/DM74LS193 Synchronous Up/Down Counters with Dual Clock 


2-133 


DM54194/DM74194 4-Bit Bidirectional Universal Shift Registers 


2-140 


DM54LS194A/DM74LS194A 4-Bit Bidirectional Universal Shift Registers 


2-140 


DM74S194 4-Bit Bidirectional Universal Shift Registers 


2-140 


DM541 95/DMZ4 195 4-Bit Parallel Access Shift Registers. 




DM54LS195A/DM74LS195A 4-Bit Parallel Access Shift Registers 


2-144 


DM74S195 4-Bit Parallel Access Shift Registers 


2-144 


DM541 96/DM74 196 Presettable Decade and Binary Counters 


2-101 


DM54LS196/DM74LS196 Presettable Decade and Binary Counters 


2-101 


DM541 97/DM741 97 Presettable Decade and Binary Counters. 


2-101 


DM54LS197/DM74LS197 Presettable Decade and Binary Counters 




DM54198/DM74198 8-Bit Shift Registers 


2-148 


DM54199/DM74199 8-Bit Shift Registers 


2-148 


DM54S200/DM74S200 TRI-STATE 256-Bit Read/Write Memories 


2-154 


DM54S206/DM74S206 256-Bit Read/Write Memories with Open-Collector Outputs 


2-157 


DM542b1 /DM74251 TRI-STATE Data Selectors/Multiplexers 




DM54LS251/DM74LS251 TRI-STATE Data Selectors/Multiplexers 


2-160 


DM74S251 TRI-STATE Data Selectors/Multiplexers 




DM54LS253/DM74LS253 TR l-STATE Data Selectors/MultinlGxers 


2-163 


DM74S253 TRI-STATE Data Sp|prtnr<;/Miiltinlpypr<; 


2-163 


DM54LS257/DM74LS257 TRI-STATE Quad 2-Data Selectors/Multiplexers 


2-165 


DM74S257 TRI-STATE Quad 2-Data Selectors/Multiplexers 


2-165 


DIVI54LS2oo/DM74LS2d8 TR I-STATE Quad 2-Data Selectors/Multiplexers 




DM74S258 TRI-STATE Quad 2-Data Selectors/Multiplexers . ; 




DM54LS279/DM74LS279 Quad S-R Latches 




DM74S280 9-Bit Parity Generators/Checkers 


2-170 


DM74S281 4-Bit Parallel Binary Accumulators 


2-173 


DM54LS283/DM74LS283 4-Bit Binary Adders with Fast Carry 


2-17 


DM54S287/DM74S287 TRI-STATE 1024-Bit Programmable Read Only Memories 


2-177 


DM54S289/DM74S289 64-Bit Read/Write Memories with Open-Collector Outputs 


2-179 


DM54LS295A/DM74LS295A TRI-STATE 4-Bit Parallel Access Shift Registers 


2-182 


DM54LS298/DM74LS298 Quad 2-Multiplexers with Storage 


2-184 


DM54LS374/DM74LS374 TRI-STATE Octal D Flip-Flops 


2-187 


DM54S387/DM74S387 1024-Bit Programmable Read Only Memories 


2-177 


DM54LS395/DM74LS395 TRI-STATE 4-Bit Cascadable Shift Registers 


2-189 


DM54LS670/DM74LS670 TRI-STATE 4 by 4 Register Files 


2-191 


PROPRIETARY— SECTION 3 




Dlvl80L06 Quad 2-lnput NAND Gates with Resistive Pull-Ups 


3-1 


T^. fi. A"^ f\f\t\ lT\. fi. hc%e\f\f\ 1 1 - ^1 - r\ _i o 1 ^ . ^ IV 1 A K 1 r> 




DIVI7091/DM8091 Quad 2-lnput NAND Buffers. 








DIVI7093/DM8093 TRI-STATE Quad Buffers 




DIVI7094/DM8094 TRI-STATE Quad Buffers 








DM70L95/DM80L95 TRI-STATE Hex Buffers 


3-7 


DM7Q96/DM8096 TRI-STATE Hex Buffers . 


3-7 







xii 



^ TTL Data Book 


Table of Contents 


DM70L96/DM80L96 TRI-ST ATE Hex Buffers 


3-7 




...... 3-7 


DM70L97/DM80L97 TRI-STATE Hex Buffers 


3-7 


DM7098/DM8098 TRI-STATE Hex Buffers . 


3-7 


DM70L98/DM80L98 TRI-STATE Hex Buffers 


3-7 


PM7099/DM8099 TRI-STATE Quad 2-lnput NAND Buffers 


3-9 


DM7121/DM8121 TRI-STATE Data Selectors/Multiplexers 


3-11 


PM71L22/DM81L22 Quad 2-lnput Data Selectors/Multiplexers .................. 


3-13 


DM7123/DM8123 TRI-STATE Quad 2-lnput Data Selectors/Multiplexers. ........... 


3-13 


DIVI71L23/DIVI81L23 TRI-STATE Quad 2-lnput Data Selectors/Multiplexers. 


. 3-13 


DM7130/DM8130 10-Bit Magnitude Comparators 


. . . . 3-17 


DM7131/DM8131 6-Bit Unified Bus Comparators . . . . . 


. ... 3-19 


DM7136/DM8136 6-Bit Unified Bus Comparators 


3-19 


DiVI7160/DM8160 6-Bit Magnitude Comparators 


3-17 






DM71 LS96/DM81 LS96 TR l-STATE Octal Buffers 


3-21 


DM71LS97/DM81LS97 TRI-STATE Octal Buffers . 


. . . , . 1 . . 3-21 


DM71 LS98/DM81 LS98 TRI-STATE Octal Buffers 


. . . 3-21 


DM7200/DM8200 4-Bit Magnitude Comparators 


3-23 


DM721 0/DM8210 8-Line Data Selectors/Multiplexers 


3-25 




3-25 


DM7214/DM8214 TRI-STATE Data Selectors/Multiplexers 


3-28 


DM7219/DM8219 TRJ-STATE Data Selectors/Multiplexers 


. 3-28 




3-32 


DM7223/DM8223 l-Line to 8-Une Demultiplexers 


. . 3-35 


DM7230/DM8230 TRI-STATE Dual 2/4 Demultiplexers 


3-37 


DM751 1/DM8511 Dual Gated Flip-Flops 


3-40 


DM75L11/DM85L11 Dual Gated Flip-Flops 


3-40 


DM7512/DM8512 Dual Gated Flip-Flops 


3-40 


DM75L12/DM85L12 Dual Gated Flip-Flops . 


. 3-40 


DM7520/DM8520 Modulo-N Dividers 


3-44 


DM8531 TRI-STATE 16k Read Only Memories 


3-49 


DM7542/DM8542 TRI-STATE Quad I/O Registers. 


...... , 3-52 


DM7544/DM8544 TRI-STATE Quad Switch Debouncers. . 


. . . . . 3-54 


DM7546/DM8546 TRI-STATE 8-Bit Universal I/O Shift Reigsters. 


... ... . 3-56 


DM85S50 6-Bit Shift Registers 


. . . 3-60 


DM7551 /DM8651 TRI-STATE 4-Bit D Type Registers 


3-62 


DM75L51/DM85L51 TRI-STATE 4-Bit D Type Registers 


3-62 


DM7552/DM8552 TRI-STATE Synchronous Counters/Latches . . . 


. 3-64 


DM75L52/DM85L52 TRI-STATE Synchronous Counters/Latches . . . 


3-64 


DM7553/DM8553 TRI-STATE 8-Bit Latches 


. 3-70 


DM7554/DM8554 TRI-STATE Synchronous Counters/Latches . . . 


. 3-64 


DM75L54/DM85L54 TRI-STATE Synchronous Counters/Latches . 


3-64 


DM7555/DM8555 TRI-STATE Programmable Decade Counters 


3-72 


DM7556/DM8556 TRI-STATE Programmable Binary Counters. 


3-72 


DM7560/DM8560 Synchronous 4-Bit Up/Down Decade Counters 


. . . 3-76 


DM75L60/DM85L60 Synchronous 4-Bit Up/Down Decade Counters 


. . ... . 3-76 


DM75P3/DM8563 Synchronous 4-Bit Up/Down Binary Counters 


3-76 


DM75L63/DM85L63 Synchronous 4-Bit Up/Down Binary Counters 


. . 3-76 


DM75S68/DM85S68 64-Bit Edge-Triggered Registers * . . . . 


3-82 


DM7570/DM8570 8-Bit Serial In/Parallel Out Shift Registers 


. .. 3-86 


DM7573/DM8573 1024-Bit Field Programmable Read Only Memories 


.... 3-89 


DM7574/DM8574 TRI-STATE 1024-Bit Field Programmable Read Only Memories 


3-92 




. . . 3-95 


DM7576/DM8576 Programmable Logic Arrays 


......... 3-95 


bM7577/DM8577 256-Bit Programmable Read Only Memories 


. 3-101 


DM7578/DM8578 TRI-STATE 256-Bit Programmable Read Only Memories 


. 3-104 


DM8581 TRI-STATE 16k Read Only Memories 


3-107 


DM7590/DM8590 8-Bit Parallel In/Serial Out Shift Registers 


. . 3-110 





xiii 



^ TTL Data Book Table of Contents 

DIV17595/DM8595 4096-Bit Read Only Memories 3-113 

DIV!7596/DiVI8596 TRI-STATE 4096-Bit Read Only Memories . 3-116 

DM7597/DM8597 TRI-STATE 1024-Bit Read Only Memories ......... .3-119 

DIVI7598/DM8598 TRI-STATE 256-Bit Read Only Memories 3-122 

DIVI7599/DM8599 TRI-STATE 64-Bit Random Access Memories 3-127 

DIVI7613/DM8613 Quad Gated Flip-Flops. 3-40 

DIVI76L13/DM86L13 Quad Gated Flip-Flops 3-40 

DIVI76L24/DM86L24 TRI-STATE Magnitude Comparators with A Almost Equal B 3-131 

DIVI76L2g7DM86L25 TRI-STATE 7-Segment to BCD Decoders : . 3-134 

DIVI76L70/DM86L70 8-Bit Serial In/Parallel Out Shift Registers . 3-86 

DIVI76L75/DM86L75 Presettable Decade Counters . . 3-137 

DIVI76L76/DM86L76 Presettable Binary Counters 3-137 

DIVI7678/DM8678 7 by 9 Character Generators . . . . : 3-140 

DIVI7679/DM8679 7 by 9 Character Generators 3-140 

DIVI76L90/DM86L90 8-Bit Parallel In/Serial Out Shift Registers 3-110 

DM76L93/DM86L93 Binary Counters 3-142 

DM76L97/DM86L97 TRI-STATE 1024-Bit Read Only Memories i 3-144 

DIVI76L99/DM86L99 TRI-STATE 64-Bit Random Access Memories . 3-148 

DIVI7795/DM8795 4096-Bit Read Only Memories 3-113 

DM7796/DM8796 TRI-STATE 4096-Bit Read Only Memories 3-116 

DIVI7853/DM8853 Dual Retriggerable Resettable Monostable Multivibrators 3-151 

DM7875A/DM8875A TRI-STATE 4-Bit Parallel Binary Multipliers 3-154 

DIV17875B/DM8875B TRI-STATE 4-Bit Parallel Binary Multipliers 3-154 

DM8898 TRI-STATE BCD to Binary Converters 3-156 

DM8899 TRI-STATE Binary to BCD Converters 3-156 

ADDITIONAL DEVICES-SECTION 4 

DM930 Dual 4-lnput Gates with Expanders 4^1 

DM932 Dual 4-lnput Buffers with Expanders. 4-1 

DM933 Dual 4-lnput Extenders 4-1 

DM935 Hex Inverters : 4-1 

DM936 Hex Inverters 4-1 

DM937 Hex Inverters 4-1 

DM944 Dual 4-lnput Power Gates with Expanders 4-1 

DM945 R-S Flip-Flops 4-1 

DM946 Quad 2-lnput Gates 4-1 

DM948 R-S Flip-Flops 4-1 

DM949 Quad 2-lnput Gates 4-1 

DM957 Quad 2-lnput Buffers 4-1 

DM958 Quad 2-lnput Power Gates 4-1 

DM961 Dual 4-lnput Gates with Expanders 4-1 

DM962 Triple 3-lnput Gates 4-1 

DM963 Triple 3-lnput Gates. 4-1 

DM1800 Dual 5-lnput Gates • • ■ ■ • 4-1 

DM1801 Dual 5-lnput Gates 4-1 

DM2502/DM2502C Successive Approximation Registers . . . 4-6 

DM2503/DM2503C Successive Approximation Registers 4-6 

DM2504/DM2504C Successive Approximation Registers 4-6 

DM7280/DM8280 Presettable Decade Counters 4-11 

DM7281/DM8281 Presettable Binary Counters . 4-11 

DM7288/DM8288 Presettable Divide by 12 Counters - 4-11 

DM7290/DM8290 Presettable Decade Counters 4-11 

DM7291 /DM8291 Presettable Binary Counters ; . . . 4-11 

DM9002C Qu^d 2-lnput NAND Gates 4-15 

DM9003C Triple 3-lnput NAND Gates . . 4-15 

DM9004C Dual 4-lnput.NAND Gates 4-15 

DM9005C Expandable Dual 2-lnput AND-OR-INVERT Gates ...... 4-15 

DM9006C Dual 4-lnput Expanders 4-15 



xiv 



TTL Data Book Table of Contents 



DM9008C Expandable 4-WideAND-OR-INVERT Gates . .... 4-15 

DM9009C Dual 4-lnput NAND Buffers . . ...... 4-15 

DM9012C Quad 2-lnput NAND Gates with Open-Collector Outputs 4-15 

DIVI9016C Hex Inverters . . . .... 4-15 

DIVi9024/DM8024 Dual J-K Flip-Flops with Preset and Clear 4-17 

DIVI9093 DualJ-K Flip-Flops ^ . .'. . . 4-1 

DM9094 DualJ-K Flip-Flops . , ....... ... . . . ... 4-1 

DIVI9097 DualJ-K Flip-Flops . . . 4-1 

DIV19099 DualJ-K Flip-Flops . . . 4-1 

DIV19300/DM8300 4-Bit Parallel-Access Shift Registers . ... . . . 4-19 

PIVI9301/DIV18301 1 of 10 Decoders . . . . . . .... 4-22 

DIVI9309/DM8309 Dual 4- Line to 1-Line Data Selectors/Multiplexers... . • • ■ • ■ 4-24 

DIVI9310/DM8310 Synchronous 4-Bit Decade Counters 4-27 

DM9311 /DM83 11 4-Line to 16-Line Decoders/Demultiplexers 4-33 

DM9312/DM8312 8-Line to 1-Line Data Selectors/Multiplexers . 4-24 

DM9316/DM8316 Synchronous 4-Bit Binary Counters • ■ ■ ■ V 4-27 

DM9318/DM8318 Priority Encoders . . . . ..... 4-36 

bM9322/DM8322 Quad 2-Line to 1-Line Data Selectors/Multiplexers 4-38 

DM9334/DM8334 8-Bit Addressable Latches .. . 4-40 

DM9601/DM8601 Retriggerable One Shots. . 4-43 

DM9602/DM8602 Dual Retriggerable, Resettable, One Shots , . . 4-46 



.■XV 



^ TTL Data Book 




TRI-STATE Selection Gui^e 








PAGE 


DEVICE NO. 




DESCRIPTION 


NO. 


PIV|541 25/DM741 25 


TRf-STATE 
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TRI-STATE 
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TRI-STATE 






DM54 LSI 26/DM74 LSI 26 


TRI-STATE 






DM7^S134 


TRI-STATE 






DM541 73/DM741 73 


TRI-STATE 






DM54LS1 73/DM74LS1 73 


TRI-STATE 






PM54S1 o9/DM74S1 89 


TRI-STATE 






DM54S200/DM74S200 


TRI-STATE 






DM54251/DM74251 


TRI-STATE 






DM54LS251/DM74LS251 


TRI-STATE 






DM74S251 


TRI-STATE 






DM54LS253/DM74LS253 


TRI-STATE 






DM74S253 


TRI-STATE 






DM54LS257/DM74LS257 


TRI-STATE 






DM74S257 


TRI-STATE 






DM54LS258/DM74LS258 


TRI-STATE 






DM74S258 


TRI-STATE 






DM54S287/DM74S287 


TRI-STATE 






DM54LS295A/DM74LS295A 


TRI-STATE 






DM54365/DM74365 


TRI-STATE 






DM54LS365/DM74LS365 


TRI-STATE 






DM54366/DM74366 


TRI-STATE 




1 QR 


DM54LS366/DM74LS366 


1" r> 1 0"T* A TT" 

TRI-STATE 




1 QCt 


DM54367/DM74367 


-f-r»l f>T- A fC" 

TRI-STATE 






DM54LS367/DM74LS367 


TT* 1 r*T A nrr" 

TRI-STATE 






DM54368/DM74368 


TRI-STATE 




1 QR 


DM54LS368/DM74LS368 


TRI-STATE 




1 Qd 


DM54LS374/DM74LS374 


T" n 1 f*T" A TT" 

TRI-STATE 




O 1 Q"7 


DM54LS395/DM74LS395 


T m 1 OT* A TT" 

TRI-STATE 




O 1 QQ 


DM54LS670/DM74LS670 


TRI-STATE 




O 1 Q1 


DM7093/DM8093 


T" l*fc 1 OT" A "i~r~ 

TRI-STATE 




Q K 


DM7094/DM8094 


TRI-STATE 




O K 


DM7095/DM8095 


TRI-STATE 




Q "7 


DM70L95/DM80L95 


TRI-STATE 




O 7 


DM7096/DM8096 


T" r> 1 OT" A "TT" 

TRI-STATE 




Q 7 


DM70L96/DM80L96 


TRI-STATE 




'3 7 


DM7097/DM8097 


T" 1 OT A T"^ 

TRI-STATE 




7 


DM70L97/DM80L97 


TRI-STATE 




Q 7 


DM7098/DM8098 


TRI-STATE 




"2 7 


DM7PL98/DM80L98 


TRI-STATE 




T 7 


DM7099/DM8099 


TRI-STATE 




^.Q 


DM7121/DM8121 


T 1 OT A TP" 

TRI-STATE 




111 


DM7123/DM8123 


Tr>i OT A Tr" 

TRI-STATE 




1*? 


DM71L23/DM81L23 


TRI-STATE 




Q 1*3 


DM71 LS95/DM81 LS95 


TRI-STATE 




91 


DM71 LS96/DM8 1 LS96 


TRI-STATE 




^5 01 


DM71 LS97/DM81 LS97 


TOI OT A Tr" 

TRI-STATE 




'5 91 


DM71 LS98/DM81 LS98 


Tr^i OT A Tr" 

TRI-STATE 




'5 01 


DM7214/DM8214 


TRI-STATE 






DM7219/DM8219 


TRI-STATE 




9R 


DM7230/DM8230 


TRI-STATE 






DM8531 


TRI-STATE 




3-49 


DM7542/DM8542 


T f** 1 OT A TP" 

TRI-STATE 






DM7544/ DM8544 


TRI-STATE 




. . 3-54 


DM7546/DM8546 


TP^I OT A Tr" 

TRI-STATE 




3-56 
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TRI-STATE 




3-62 


DM75L51/DM85L51 


TRI-STATE 




3-62 
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TRI-STATE 




3-64 
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DIVI7554/DM8554 
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DM7597/bM8597 


TRI-STATE 1024-Bit Read Only Memories 


3-119 


DIVI7598/DIVI8598 


TRI-STATE 256-Bit Read Only Memories 


3-122 


DIV17599/PM8599 


TRI-STATE 64-Bit Random Access Memories 


3-127 


DM76L24/DM86L24 




. .. 3-131 
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TRI-STATE 7-Segmentto BCD Decoders. 


3-134 
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TRI-STATE 64-Bit Random Access Memories. 


3-148 
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3-154 
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3-156 
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3-156 
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PARAMETERd) 


Ulwlo4//4 


t)IVib4n//4rt 


IJIVI04L//4L 


L/IVl04Lo/ /4Ll» 


L»iVIOho//ho 


UNITS 


00 


HOC) 


LOO 


LSOO 


sdo 


MIN TYP MAX 


MIW TYP MAX 


MIN TYP MAX 


MIISI TYP MAX 


MIN TYP MAX 


'oh 


Kigh Level Output Current 


-400 


-500 


-200 


-400 


-1000 


.ma 


VoH 


High Level Output 
Voltage 


DM54 


2.4, @ 
400juA 


2.4 @ 
500aiA 


2.4 @ 
200/iA 


2.5@ 
400mA 


2.5 @ 
1000/L/A 


V 


DM74 


2.4 @ 
400mA 


2.4 @ 
500mA 


2.4 @ 
200mA 


2.7 @ 
400mA 


2.7 @ 
IOOOmA 


•OL 


Low Level Output 
Current 


DM54 


16 


20 


2 


4 


20 




DM74 


16 


20 


3.6 


8 


20 


Vol 


Low Level Output 
Voltage 


DM54 


0.4 @ 

, 16 mA 


0.4 @ 
20 mA 


o.3;@ 

2 mA 


.0.4 @ 
4 mA 


0.5 @ 
20 mA 


V 


DM74 


0.4 @ 
16 mA 


0.4 @ 
20 mA 


0.4 @ 
3.6 mA 


0.5 @ 
8 mA 


0.5 @ 

.20 mA 


l|H 


High Level Input Current 


40 @ 
2.4 V 


50 @ 
2.4V 


10 @ 
2.4V 


20 @ 
2.7V 


50 .@ 
2,7V 


juA 


•iL 


Low Level Input Current 


-1.6@ 
0.4V 


-2.0 @ 
0.4V 


-0.18 @ 
0.3V 


-0.36 @ 
0.4V 


-2.0 @ 

o.5v 


mA 


'os 


Short Circuit Output Current 


-20 -55 


-40 -100 


-3 -15 


-30 -130 


-40 -100 


mA 


'CCH 


Supply Current 
(Average per Gate) 


1.0 


2.5 


0.11 


0.2 


2.5 


mA 


tPHL 


Turn "ON" Time 


7 15 


6.2 10 


31 60 


10 15 


3 5 


ns 


tPLH 


Turn "OFF" Time 


11 22 


5.9 10 


35 60 


9 15 


3 4.5 


ns 



Notes 

(1) The 00 gate parameters were used in all cases. 

(2) The product families below will drive the indicated number of loads of each of the above products. 



FANOUT CAPABILITIES(2) 


DM54/74 


DM54H/74H 


DM54L/74L 


DM54LS/74LS 


DM54S/74S 


00 


HOO 


LOO 


LSOO 


SOO 


MIN 


MIN 


MIN 


MIN 


MIN 


Series DM54/74 


10 


8 


40 


20 


8 


Series DM54H/74H 


12 


10 


50 


25 


10 


Series DM54L/74L 


2 


1 


20 


^0 


1 


Series DM54LS/74LS 


> 5 


4 


40 


20 


4 


Series DM54S/74S 


12 


10 


100 


50 


,10 
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Book 


Industry Cross Reference Guide 


This list is intended to give National replacements for competitors' parts not using the 54/74 numbering system. 


Only the basic circuit numbers are cross referenced. As the pin-out sometimes varies between a flat package part and the equiva- 


lent DIP part, it is recommended that the manufacturer's specifications be consulted prior to specifying a direct replacement. 


Other than parts offered only in a flat package, the dual-in-line pin-outs were used as c 


i guide in preparing the following cross 


references. 








Direct Replacements were selected as pin-for-pin equivalent circuits based on similarity of electrical and mechanical character- 


istics as shown in currently published data. Interchangeability in any particular application is not necessarily guaranteed. Before 


using a substitute, the user should compare the specifications of the substitute device with the detailed specifications of the 


original device. 








National Semiconductor makes no warranty as to the information furnished, and buyer assumes all risk in the use thereof. 


No liability is assumed for damages resulting from the use of the information contained in this list. 


DEVICE 


NATIONAL DIRECT 


DEVICE 


NATIONAL DIRECT 


TYPE 


REPLACEMENT 


TYPE 


REPLACEMENT 


AMD 




Fairchild (con't) 




AM2502 


L/ IVI z 0 U <i. / Z OU ZL. 


933 


DM933 


AM25L02 


nR/iocno/ocnor* 
UMZokjZ/ ZouZL, 


935 


DM935 


AM 2503 


DM2503/2b03C 


936 


DM936 


AM25L03 


UiVlzbUo//:bUoL, 


937 


DM937 


AM 2504 


UM2bu4/2bU4L 


944 


DM944 


AM25L04 


DM2504/2504C 


945 


DM945 


A ^/lOd ci 6o 
AIVI^:oLb^oo 


UIVIb4Lb 1 00/ /4Lb 1 00 


946 


DM946 


AM25LS139 


DM 54 LS 1 39/74 LS 1 39 


948 


DM948 


AM25LS151 


DM54LS1 51/74 LSI 51 


949 


DM949 


AM25LS153 


DM54LS1 53/74LS1 53 


961 


DM961 


AM25LS157 


DM54LS157/74LS157 


962 


DM962 


AM25LS158 


DM54LS1 58/74LS1 58 


963 


DM963 


AM25LS160 


DM54LS160/74LS160 






AM25LS161 
AM25LS162 
AM25LS163 


DM54LS161/74LS161 
DM54LS162/74LS162 
DM54LS163/74LS163 


9002 
9003 
9004 
9005 
9006 
9008 
9009 
9012 
9016 
9024 
9093 
9094 
9097 
9099 


DM9002C 
DM9003C 
DM9004C 


AM 25 LS 164 
AM25LS174 
AM25LS175 


DM54LS1 64/74 LSI 64 
DM54LS174/74LS174 
DM54LS175/74LS175 


DM9005C 
DM9006C 
DM9008C 


AM25LS181 
AM25LS190 


DM54181/74181 
DM54LS190/74LS190 


DM9009C 
DM901 20 


AM25LS191 


DM54LS191/74LS19T 


DM901 60 


AM25LS192 


DM54LS192/74LS192 


DM9024/8024 


AM25LS193 


DM54LS193/74LS193 


DM9093 
DM9094 
DM9097 
DM9099 


AM25LS194A 


D M 54 LS 1 94 A/74 LS 1 94 A 


AM25LS195A 


DM54LS195A/74LS195A 


AM25LS251 


DM54LS251/74LS251 


AM25LS253 


DM54LS253/74LS253 


AM25LS257 


DM54LS257/74LS257 


9135 
9157 
9158 


DM935 
DM957 
DM958 


AM25LS258 


DM54LS258/74LS258 


AM2602 
AM26L02 


DM9602/8602 
DM9602/8602 


AM26S02 

AM26123 

AM26L123 

AM93L60 

AM93L66 


DM9602/8602 
DM541 23/741 23 
DM54L123A/74L123A 
DM75L60/85L60 
DM75L63/85L63 


9300 
9301 
9307 
9309 
9310 


DM9300/8300 
DM9301/8301 
DM 5448/7448 
DM9309/8309 
DM9310/8310 


Fairchild 




9311 
9312 


DM9311/8311 
DM931 2/831 2 


930 


DM930 


9315 


DM 5441 A/7441 A 


932 


DM932 


9316 


DM9316/8316 



xix 
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DEVICE 


NATIONAL DIRECT 


DEVICE 


NATIONAL DIRECT 


xvbc 
1 T re 


DCDl A r'ClV/ICMT' 


TYPE 


REPLACEMENT 


Fairchild (con't) 




Fairchild (qon't) 




931 7B 


n M 7 A 7744 7 A 


93197 


DM541 97/74197 


931 7C 


ni\/rti44RA/744fiA 


93198 


DM*541 98/741 98 


931 8 


nMQ'?1R/R?1R 
Lyivi:7o i o/oo 1 o 


93199 


DM541 99/741 99 


0*501 


UIVIOH-I-O I uy/ /*tLD lol? 










9H00 


DM54H00/74H00 




n ^/l R4. 1 4 1 /7<1 1 4. 1 
L* IVI □*f 1 *T 1 / / H 1 *+ f 


9H01 


DM54H01/74H01 

L«/tVI%i#*Tl i\J 1/ /*Tl 11./ 1 


Q*3/l 1 


UlViOl- 1 o 1 / /'t 1 o 1 


9H04 


DM54H04/74H04 


yo4,£ 




9H05 


DMS4H05/74H05 




Pi M KA/l K /7ZIZI R 


9H08 


DM54H08/74H08 


yv3o<t 


nM R4.4.9/744.9 


9H10 


DM54H10/74H10 


v700 / M 




9H1 1 


DM54H1 1/74H1 1 

L/IVI III l//*Tltf 1 


QOC7R 


n M 7 A /74.4 7 A 


9H20 


DM54H20/74H20 






9H21 


DM54H21/74H21 

IVI Cnr 1/ / nrl 1^ 1 


yoDu 


r»MK/l1 QO/7/1 1 Q9 

uiviO'f 1 y^/ /'t 1 


9H22 


nMR4H99/74H99 






9H30 


DM54H30/74H30 


y«5/ o 


DM f;47R/747C; 


9H40 


DM54H40/74H40 


9377 


ni\/lCi4l <;77/74l <%77 


9H50 


DM R4 H Rn /74 H RO 


9383 


nMR4R?/74R'^ 
l/ivi«j'too/ / too 


9H51 


DM54H51/74H51 


9385 


nMRdRR/74R'=; 


9H52 


DM54H52/74H52 


9390 


nMR4Qn/74Qn 


9H53 


DM 54 H 53/74 H 53 


9391 


D M R4 q 1 A /74 Q 1 A 


9H54 


DM54H54/74H54 


9392 


nMR4Q9/74Q9 


9H55 


DM54H55/74H55 


9393 


DM5493/7493 


9H60 


nMR4HRn/74Hfin 


9395 


DM5495/7495 


9M61 


nMR4HR1 /74HR1 
u/ 1 VI 1?*+ n \j 1 / / Fi V 1 


9396 


nMR4QR/74Qf> 


9H62 


DM54H62/74H62 






9H71 


DM54H71/74H71 


9601 


DM9601 /8601 


9H72 


nMR4H79/74H79 


9602 


DM 9602/8602 


9H73 


nMR4W7?/74H7'^ 


9603 


DM541 21/741 21 


QH74 

yn/*t 


nMR4H74/74H74 
IVI ot n/H/ / 'tn/'+ 






yn /D 


n ^/l R4 W 7 R /74 H 7 R 

uivi 0*+ n / D/ /f n / o 


93141 


nMR4141 /74141 


yn /o 


nMR4W7R/74H7R 
U/iviotn /o/./Hn / o 


93145 


nMR414R/7414R 


9H103 


nMR4Hin?/74Him 


931 50 


nMR41 Rn/741 Rn 


yn 1 UD 


nMR4HinR/74HinR 
uiviofn 1 uo/ /'+n ivjo 


93151 


DM54151 A/74151 A 


9H108 


DM54H108/74H108 


oo 1 oo 


nMR4lR9/741 R*? 






93155 


DM541 55/741 55 




nMR4l *s1QRA/74l <;iQRA 
L/IVI 0*t U-O 1 yOM/ /'r i_o i y OM 


93156 


DMR41 Rfi/741 Rfi 






93157 


DM541 57/74157 


Qi nn* 
yi-uu 


nMR4i nn /74I nn 


93160 


DM54160A/7416nA 


y i_UH 


nA/iR/ii r\Ai~iA \ n/i 

UiVlO'J-LU*f/ /'fLUH 


93161 


DM54161 A/74 161 A 


9L24* 


nMQn94/Rn94 


93162 


nMR41 R9A/741 R9A 
UIVIO*t 1 D^M/ / *t 1 Xj/Lr\ 


QI R4* 


nMR4l R4/74I R4 
UlVIO'tL.O't/ /'tUOf 


93163 


DMR41R'?A/741fi'^A 


QI RR* 
y LOO 


n M R4 RR /74 RR 


93164 


nMR41fi4/741fi4 






93165 


nMR41RR/741RR 


93 LOO* 


nMR4l <n1QRA/74I ^IQRA 


93166 


nMR41RR/741fiR 

U/IVI»J*T 1 OO/ / *+ 1 \J\J 


Qoi ni * 


nMQ'^ni /R'^ni 


93170 


nM7417n 


93L09* 




931 74 


nMR41 74/741 74 


93L10* 


nM7fil 7R/8fil 7R 


93175 


niWIR41 7R/741 7R 


93L11* 


nMR4l 1R4A/74I 1 R4A 


931 76 


nMR417fi/741 7fi 


93L12* 


L/IVISO 1 ^/ 0«J 1 £. 


93177 


n M R4 1 7 7 / 7 4 1 7 7 

U IVI OH 1 / / / / 1 1 / / 


93L16* 


nM7RI 7R/Rfil 7R 


93 1 80 


nMR41Rn/741Rn 


93L18* 


L/ 1 Vi %70 1 O/ 0<J 1 O 


93190 


nMR41Qn/741Qn 

U IVI 0*+ 1 iJU/ / 1 1 a\J 


93L22* 


DM54L157A/74L157A 


93191 


nMR41Q1 /741Q1 


93L34* 


DM9334/8334 


93194 


DM541 94/741 94 


93L4r 


DM541 81/741 81 


93195 


DM54195/74195 






93196 


DM54 196/74 196 


96L02* 


DM9602/8602 


*The National Low Power circuits are "True Tenth Power," whereas the Fairchild circuits are not. 
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DEVICE 


NATIONAL DIRECT 


DEVICE 


NATIONAL DIRECT 


TYPE 


REPLACEMENT 


TYPE 


REPLACEMENT 


raircniid \con t) 




Faifcnilci (con t) 




9LS00 


DiVI54LS00/74LS00 


9LS175 


DM54LS175/74LS175 


9LS02 


OIV154LS02/74LS02 


9LS181 


DM54181/74181 


9LS03 


DM54LS03/74LS03 


9LS190 


DM54LS1 90/74 LSI 90 


9LS04 


DIVI54LS04/74LS04 


9LS191 


DM54LS191/74LS191 


9LS05 


DIVI54LS05/74LS05 


9LS192 


DM54LS1 92/74 LSI 92 


9LS08 


DIVI54LS08/74LS08 


9LS193 


DM54LS1 93/74 LSI 93 


9LS09 


DIVI54LS09/74LS09 


9LS194 


D M 54LS 1 94 A/74 LS 1 94 A 


9LS10 


DIVI54LS10/74LS10 


9LS195 


DM 54 LS 1 95A/74 LS 1 95A 


9LS11 


DM54LS11/74LS11 


9LS196 


DM54LS196/74LS196 


9LS14 


DiVI54LS14/74LS14 


9LS197 


DM54LS197/74LS197 


9LS15 


DIVI54LS15/74LS15 


9LS251 


DM54LS251/74LS251 


9LS20 


DM54LS20/74LS20 


9LS253 


DM 54 LS253/74 LS253 


9LS21 


DM54LS21/74LS21 


9LS257 


DM54LS257/74LS257 


9LS22 


DIVI54LS22/74LS22 


9LS258 


DM54LS258/74LS258 


9LS27 


DM54LS27/74LS27 


9LS259 


DM 9334/8334 


9LS30 


DM54LS30/74LS30 


9LS266 


DM54LS266/74LS266 


9LS32 


DiVI54LS32/74LS32 


9LS279 


DM54LS279/74LS279 


9LS37 


DIVt54LS37/74LS37 


, 9LS283 


DM54LS283/74LS283 


9LS38 


DM54LS38/74LS38 


9LS295 


DM54LS295A/74LS295A 


9LS40 


DiVI54LS40/74LS40 


9LS298 


DM54LS298/74LS298 


9LS42 


DM54LS42/74LS42 


9LS365 


DM 54 LS365/74 LS365 


9LS51 


DM54LS51/74LS51 


Ql cqcR 


Lyl VI O'+LOOVJO/ /tl—OOUv 


9LS54 


DM54LS54/74LS54 




nMR4i S?fi7/74l S3fi7 


9LS55 ^ 


DIVI54LS55/74LS55 


v7i_0000 


ni\/|i=;4l *??fiR/74l *^'^fi8 


9LS73 


DM54LS73/74LS73 




n-MR4l 9fi7n/74l '^R7n 


9LS74 


DM54LS74/74LS74 






9LS83 


DiVI54LS83A/74LS83A 


9N00 


DM 5400/7 400 


9LS86 


DM54LS86/74LS86 


9N01 


DM5401 /7401 


9LS90 


DIVI54LS90/74LS90 


9N02 


DM5402/7402 


9LS92 


DM54LS92/74LS92 


9N03 


DM 5403/7403 


9LS93 


DM54LS93/74LS93 


9N04 


DM5404/7404 


9LS95 


DM54LS95B/74LS95B 


9N05 


DM5405/7405 


9LS109 


DM54LS109/74LS109 


9N06 


DM 5406/7406 


9LS112 


DM54LS1 12/74 LS1 12 


9N07 


DM 5407/7407 


9LS113 


DIVI54LS113/74LS113 


9N08 


DM 5408/7408 


9I-S114 


DM54LS114/74L5114 


9N09 


DM5409/7409 


9LSt25 


DM54LS125/74LS125 


9N10 


DM5410/7410 


9LS126 


DM54LS126/74LS126 


9N11 


DM541 1/7411 


9LS132 


DM54LS132/74LS132 


9N12 


DM54LS12/74LS12 


9LS133 


DM74S133 


9N13 


DM541 3/7413 


9LS136 


Di\/154LS1 36/74 LSI 36 


9N14 


DM541 4/7414 


9LS138 


DiVI54LS138/74LS138 


9N16 


DM5416/7416 


9LS139 


DM54LS139/74LS139 


9N17 


DM541 7/741 7 


9LS151 


DM54LS151/74LS151 


9N20 


DM5420/7420 


9LS153 


DM54LS153/74LS153 


9N21 


DM54LS21/74LS21 


9LS155 


DM54LS1 55/74 LSI 55 


9N23 


DM 5423/7423 


9LS15a 


DM54LS156/74LST56 


9N25 


DM5425/7425 


9LS157 


DIVI54LS157/74LS.157 


9N26 


DM5426/7426 


9LS158 


DM54LS158/74LS158 


9N27 


DM5427/7427 


9LS160 


DM54LS160/74LS160 


9N30 


DM 5430/7430 


9LS161 


DM54LS161/74LS161 . 


.9N32 


DM5432/7432 


9 LSI 62 


DI\/I54LS162/74LST62 


9N37 


DM5437/7437 


y Lb 1 Do 


DM 04 Lb 1 bo/ /4 Lb 1 bo 


9N38 


UIVlD4oo/ /4oo 


9LS164 


DM54LS164/74LS164 


9N39 


DM5401 /7401 ; 


9LS170 


DM54LS170/74LS170 


9N40 


DM 5440/7440 


9LS174 


DM54LS174/74LS174 


9N50 


DM5450/7450 


*The National Low Power circuits are 'True Tenth Power/' whereas the Fairchild circuits are not. ^ 
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DEVICE 


NATIONAL DIRECT 


r»c\/ioc 
UcVlyc: 


iMAI iUIMAL UlncOl 


TYPE 


REPLACEMENT 


TVDC 

1 T rfc 


RbrLACtMtlMT 


Fsirchild (con't) 




Fairchild (con't) 




9N51 


DIVI 5451/7451 


blobl^5o 


^^/|■7/IC1 
UIVI/4bioo 


9N53 


DM 54 53/ 74 53 


yob 1 oy 


UIVI /4b loy 


9N54 


DIVI 54 54/74 54 


yob 1 0 1 


^^^/|■7/lC1 ki 
UIVI /4b 1 bl 


9N60 


uMo4dO//4dO 


yob 1 pO 


U IVI / 4b 1 bo 


9N70 


DM 5470/7470 


yob 10/ 


UM /4bl b/ 


9N72 


DM5472/7472 


QOC1 CO 

yobJoo 


UM /4b1 bo 


9N73 


DM5473/7473 


yob 1/4 


^\^/l7/lC1 "7/1 
UM /4b 1 /4 


9N74 


DM 5474/7474 


938175 


rv|v/i-7/ioi "7ir 
UIVI/4bl/b 


9N76 


DM5476/7476 


yob 1 y4 


UIVI/4biy4 


9N86 


DM 5486/7486 


yobzo 1 


Ulvl/4biibl 


9N107 


DM541 07/741 07 


938253 


DM74S253 


9N1 22 


DM54LS1 22/74LS1 22 


93S257 


DM74S257 


9N123 


DM541 23/741 23 


93S258 


r^R /I "7/1 oocro 

DM74S258 


9N132 


DM54132/74132 






9N279 


DM54LS279/74LS279 


ybbu^ 


UMybUz/obUz 


9S00 


UIVI /4oUU 


Motorola 




9S02 


UM/40U4!: 


MLooO 


UMyoO 


9S03 


L/IVI/4bUo 


MC832 


DM932 


9S04A 


DM74S04 


MLooo 


UMyjo 


9S05A 


DM74S05 


MUooD 


UMyob 


9S08 


DM74LS08 


IVIUoo/ 


UiViyj/ 


9S09 


DM74Lb09 


MUo4U 


uiviyob 


9S10 


DM/4blU 


IVIUo44 


UIViy44 


9S1 1 


DM74b11 


IVIU04D 


uiviy4b 


9S15 


DM74S15 




uiviy40 


9S20 


DM74S20 


lVlUo4o 


uiviy4o 


9S22 


DM74b22 


iviuo4y 


HMQAQ 

UIVI y4y 


9S30 


DM74S30 


IvIUobz 


uiviyuyy 


9S32 


DM74LS32 


IvIUooo 


uiviyuyo 


9S40 


DM74S40 


ML.obo 


UMyUy/ 


9S51 


DM74S51 


IVIL.OOD 


uiviyuy4 


9S64 


DM74S64 


IvIUoO/ 


uiviyb/ 


9S65 


DM74S65 


IVIUOOO 


UIVI y bo 


9S74 


DM74S74 


MUobl 


UMyb 1 


9S86 


DM74S86 


MLobz 


UMybz 


9S109 


DM74 LSI 09 


MC863 


DM963 


9S112 


DM74S112 






9S113 


DM74S113 


iviu 1 ouu 


U IVI 1 ouu 


9S114 


DM74S114 


IVIV/ 1 ou 1 


XJ\y\ 1 OU 1 


9S132 


DM54 LSI 32/74 LSI 32 






9S133 


UM /4b1 00 


Signetics 




9S134 


DM74S134 


8230 


DM931 2/831 2 


9S135 


DM74S135 


82830 


DM931 2/831 2 


9S140 


DM74S140 


8241 


DM54Lboob//4Lbooo 






82841 


DM 54 Lb386/74 LS386 


93500 


DM74S195 


8252 


DM9301 /8301 


93S10 


DM54LS1 60/74LS1 60 


82S52 


DM9301 /8301 


93S12 


DMyjl z/oo12 


8269 


DM7200/8200 


93S16 


DM54LS1 61/74 LSI 61 


8280 


DM7280/82oO 


93S21 


DM74S139 


* 82S80 


D M 54 LS 1 96/74 LS 1 96 




UM/4b 1 0/ 


8281 


DM7281 /8281 


93S41 


DMo41ol//41o1 


82S81 


DM54LS197/74LS197 


93S42 


DM74S182 


8290 


DM7290/8290 


93S46 


DM7160/8160 


82S90 


DM54LS196/74LS196 


93S47 


DM7 160/81 60 


8291 


DM7291 /8291 


*The National Low Power circuits are "true Tenth Power," whereas the Fairchild circuits are not. 
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DEVICE 


NATIONAL DIBECT 


DEVICE 


NATIONAL DIRECT 


TYPE 


REPLACEMENT 


TYPE 


REPLACEMENT 


Signetics (con't) 




Tl (con't) 




82S91 


DM 54 LS 1 97 /74 LS 1 97 


SN15848 


DM948 


8292 


DM54 LS 1 96/74 LS 1 96 


SN 15849 


DM949 


8293 


DM54 LSI 97/74 LSI 97 


SN 15857 


DM957 


82147 


DM 54 147/74 147 


SN 1 5858 


DM958 


82148 


DM 54 148/74 148 


SN 15861 


DM961 






SN 15862 


DM962 


8415 


DM1800 


SN 15863 


DM963 


8455 


DM5440/7440 


SN151800 


DM1800 


8470 


DM541 0/7410 


SN151801 


DM1801 


8471 


DM 54 LSI 2/74 LSI 2 


SN 158093 


DM9093 


8480 


DM5400/7400 


SN 1 58094 


DM9094 


8481 


DM 5403/7403 


SN 158097 


DM9097 


8490 


DM54 04/7404 


SN 158099 


DM9099 


8806 


DM546Q/7460 


SN29002 


DM9002C 


8808 


DM 5430/7430 


SN29003 


DM9003C 


8815 


DM5425/7425 


SN 29004 


DM9004C 


8828 


DM 5474/7474 


SN29005 


DM9005C 


8840 


DM5451/7451 


SN 29006 


DM9006C 


8848 


DM54LS54/74LS54 


SN29008 


DM9008C 


8859 ' 


DM 5440/7440 


SN29009 


DM9009C 


8875 


DM5427/7427 


SN29012 


DM901 20 


8881 


DM5401/7401 


SN29016 


DM901 6€ 


8890 


DM 5404/7404 


SN29024 


DM8024 


8891 


DM5405/7405 


SN29300 


DM8300 






SN29301 


DM8301 


8H16 


DM54H20/74H20 


SN29309 


DM8309 


8H70 


DM54H10/74H10 


SN29310 


DM8310 


8H80 


PM54H00/74H00 


SN29311 


DM8311 


8H90 


DM54H04/74H04 


SN29312 


DM8312 






SN29316 


DM8316 


8T10 


DM7551 /8551 


SN29318 


DM8318 


8T22 


DM9601 /8601 


SN29322 


DM8322 


8T54 


DM5448/7448 


SN29334 


DM8334 


8T95 


DM 7095/8095 


SN2960T 


DM8601 


8T96 


DM7096/8096 


SN 29602 


DM8602 


8T97 


DM7097 /8097 






8T98 


DM 7 098/8098 


SN39024 


DM9024 






SN39300 


DM9300 


Tl 




SN39301 


DM9301 




SN39309 


DM9309 


SN 15830 


DM930 


SN39310 


DM9310 


SN15832 


DM932 


SN39311 


DM9311 


SN 15833 


DM933 


SN39312 


DM9312 


SN 1 5835 


DM935 


SN39316 


DM^316 


SN15836 


DM936 


SN39318 


DM9318 


SN15837 


DM937 


SN39322 


DM9322 


SN 15844 


DM944 


SN39334 


DM9334 


SN15845 


DM945 


SN39601 


DM9601 


SN15846 


DM946 


SN39602 


DM9602 
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The following pages contain functional indexes and selection guides designed to simplify the choice of a particular function to 
fit a specific application. Essential characteristics of similar or like functions are grouped for comparative analysis, and the 
electrical specifications are referenced by page number. The following categories of functions are covered: 



SSI FUNCTIONS 



•AND Gates with Totem-Pole Outputs xxvi 

AI*slD Gates with Open-Collector Outputs xxvi 

AND-OR-INVERT Gates with Totem-Pole Outputs xxvi 

AND-OR-INVERT Gates with Open-Collector Outputs xxvii 

Buffers/Clock Drivers with Totem-Pole Outputs , xxvii 

Buffer and Interface Gates with Open-Collector Outputs . xxvii 

Bus Interface Gates with TRI-STATE Tptem-Pole Outputs . . . , xxviii 

Clock Generators. . . . xxviii 

Expandable Gates xxviii 

Expanders xxviii 

Flip-Flops, Gated xxix 

Fllp-Flops, Single and Dual J-K Edge-Triggered. xxix 

Flip-Flops, Dual D-Type xxx 

Fllp-Flops, Single and Dual Pulse-Triggered . . . . . xxx 

Latches, S-R xxxi 

Line Drivers, 50-Ohm/75-Ohm xxxi 

NAND Gates and Inverters with Open-Collector Outputs xxxi 

NAND Gates and Inverters with Totem-Pole Outputs xxxii 

NOR Gates with Totem-Pole Outputs xxxii 

One Shots, Retriggerable xxxiii 

One Shots with Schmitt-Trigger Inputs xxxiii 

OR Gates with Totem-Pole Outputs • ■ • • xxx'i' 

Sch mitt-Triggers with Totem-Pole Outputs. . xxxiii 

MSI FUNCTIONS 

Adders xxxiv 

Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators xxxiv 

Arithmetic Operators xxxiv 

Code Converters xxxiv 

Comparators xxxv 

Counters, Asynchronous (Ripple Clock)— Negative-Edge Triggered xxxv 

Counters, Synchronous-Positive-Edge Triggered xxxvi 

Data Selectors/Multiplexers. • • ■ . • xxxvll 

Decoders/Demultiplexers ■. xxxvlli 

Display Decoders/Drivers, Open-Collector xxxvlli 

Latches . . . .-^ xxxix 

Multipliers . , xxxix 

Parity Generators/Checkers xxxix 

Priority Encoders xxxix 

Register Files xxxix 

Registers, Other xl 

Registers, Shift xl 
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AND GATES WITH TOTEM-POLE OUTPUTS 





Typ. 


Typ. Power 


Device Type and Package 


Connection 


Electrical 


Description 


Propagation 
Delay Time 


Dissipation 
Per Gate 


Mil. 


Comi. 


Diagram 
Page No. 


Tatries Page No. 


Dual 4-lnput AND Gates 


^.2ns 


40 mW 


54H21 


J,N 


74H21 


J,N 


1-7 






12 ns 


4.25 mW 


54LS21 


J,N,W 


74LS21 


J,N 


1-7 


1-44 


Triple 3-lnput AND Gates 


4.75 ns 


31 mW 






7481 1 


N 


1-5 


1-44 




8.2 ns 


40 mW 


54H11 


J,N 


74H1 1 


J,N 


1-5 


144 




12 ns 


4.25 mW 


54 LS1 1 


J,N,W 


74 LS1 1 


J,N 


1-5 


1-44 


Quad 2-lnput AND Gates 


12 ns 


4.25 mW 


54LS08 


J,N,W 


74LS08 


J,N 


1^ 


144 




15 ns 


19 mW 


5408 


J,N,W 


7408 


J,N 


1-4 


144 



AND GATES WITH OPEN-COLLECTOR OUTPUTS 



Description 


Typ. 
Propagation 
Delay Time 


Typ. Power 
Dissipation 
Per Gate 


Device Type and Package 


Connection 
Diagra/n 
Page No. 


Electrical 


Mil. 


Coml. 


Tables Pa^ No. 


Triple 3-lnput AND Gates 


6 ns 


28 mW 






7481 5 


N 


1-6 


146 




20 ns 


4.25 mW 


54LS15 


J,N,W 


74 LSI 5 


J,N 


1-6 


i46 


Quad 2-lnput AND Gates 


18.5 ns 


19.4 mW 


5409 


J,N,W 


7409 


J,N 


14 


146 




20 ns 


4.25 mW 


54LS09 


J,N,W 


74LS09 


J,N 


14 


146 



AND-OR-INVERT GATES WITH TOTEM-POLE OUTPUTS 



Description 


Typ. 
Propagation 
Delay Time 


Typ. Power 
Dissipation 
Per Gate 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 


Mil. 


Coiml. 


Tables Page No. 


2-\N\de 4-lnput 


12.5 ns 


2.75 mW 


54LS55 


J,N,W 


74LS55 


J,N 


1-15 


1-56 




43 ns 


1.5 mW 


54L55 


J,N,W 


74L55 


J,N 


' 1-15 


1-56 


Dual 2-Wide 2-lnput 


3.5 ns 


28 mW 






74S51 


N 


1-12 


1-56 




6.5 ns 


29 mW 


54H51 


J,N 


74H51 


J,N 


1-12 


1-56 




10.5 ns 


14 mW 


5451 


J,N,W 


7451 


J,N 


1-12 


1-56 




12.5 ns 


2.75 mW 


54LS51 


J,N,W 


74LS51 


J,N 


1-12 


1-56 




43 ns 


1.5 mW 


54L51 


J,N,W 


74L51 


J,N 


1-12 


1-56 


4-Wide 4-2-3-2-1 nput 


3.5 ns 


29 mW 






74S64 


N 


1-16 


1-56 


4-Wide 2-2-3-2-1 nput 


6.6 ns 


41 mW 


54H54 


J,N 


74H54 


J,N 


1-14 


1-56 


4-Wlde 2-lnput 


10.5 ns 


23 mW 


5454 


J,N,W 


7454 


J.N 


1-14 


1-S6 


4-Wide 2-3-3-2-1 nput 


12.5 ns 


4.5 mW 


54LS54 


J,N,W 


74LS54 


J,N 


1^14 


1-56 


4-Wide 2-3-3-2-1 nput 


43 ns 


1.5 mW 


54L54 


J,N,W 


74L54 


J,N 


1-14 


1-56 
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AND-OR-INVERT GATES WITH OPEN-COLLECTOR OUTPUTS 



Description 


Typ. 
Propagation 
Delay Time 


Typ. Power 
Dissipation 
Per Gate 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 


Mil. 


Coml. 


Tables Page No. 


4-Wide 4-2-3-2- Input 


5.5 ns 


36 mW 




74S65 


N 


1-17 


1-61 



BUFFERS/CLOCK DRIVERS WITH TOTEM-POLE OUTPUTS 
(ALSO SEE CLOCK GENERATOR CIRCUITS) 



Description 


Low-Level 
Output 
Current 


High-Level 
Output 
Current 


Typ. 
Delay 
Time 


Typ. Power 
Per 
Gate 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 
Tables 
Page No. 


Mil. 


Coml. 


Dual 4-lnput NAND 


60 mA 


-3-mA 


4 ns 


44 mW 






74S40 


N 


1-11 


1-54 


Buffers 


60 mA 


-1.5 mA 


7.5 ns 


44 mW 


54H40 




74H40 


J,N 


1-11 


1-54 




48 mA 


-1.2 mA 


10.5 ns 


26 mW 


5440 


J,N,W 


7440 


J,N 


1-11 


1-54 




24 mA 


-1 .2 mA 


12 ns 


4.3 mW 






74LS40 


J,N 


1-11 


1-54 




12 mA 


-1.2 mA 


12 ns 


4.3 mW 


54LS40 


J,N,W 






1-11 


1-54 


Quad 2-lnput NAND 


48 mA 


-1.2 mA 


10 ns 


25 mW 


7091 


J,N.W 


8091 


J.N 


3-3 


3-4 


Buffers 


48 mA 


-1.2 mA 


10.5 ns 


27 mW 


5437 


J.,N,W 


7437 


J,N 


, 1-10 


1-54 




24 mA 


-1.2 mA 


12 ns 


4.3 mW 






74LS37 


J,N 


1-10 


1-54 




12 mA 


-1.2 mA 


12 ns 


4.3 mW 


54LS37 


J,N,W 






1-10 


1-54 



BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS 



Description 


High-Level 
Output 
Voltage 


Low- Level 
Output 
Current 


Typ. 
Delay 
Time 


Typ. Power 
Per 
Gate 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 

Tables 
Page No. 


Mil. 


Coml. 


Quad 2-lnput NAND 


15V 


16 mA 


13.5 ns 


10 mW 


5426 


J,N 


7426 


J,N 


1-9 


1-42 


Buffers 


15V 


8 mA 


16 ns 


2 mW 






74LS26 


J,N 


1-9 


1-42 




15V 


4 mA 


16 ns 


2 mW 


54LS26 


J,N,W 






1-9 


1^2 




5.5V 


48 mA 


12.5 ns 


24.4 mW 


5438 


J,N,W 


7438 


J.N 


MO 


1-42 




5.5V 


24 mA 


19 ns 


4.3 mW 






74LS38 


J,N 


1-10 


1-42 




5.5V 


12 mA 


19 ns 


4.3 mW 


54LS38 


J,N,W 






1-10 


1-42 


Hex Buffers/Drivers 


30V 


40 mA 


13 ns 


21 mW 






7407 


J,N 


1-3 


1^2 




30V 


30 mA 


13 ns 


21 mW 


5407 


J,N,W 






1-3 


1-42 




15V 


40 mA 


13 ris 


21 mW 






7417 


J,N 


1-7 


1-42 




15V 


30 mA 


13 ns 


21 mW 


5417 


J,N,W 






1-7 


1-42 


Hex Inverter Buffers/ 


30V 


40 mA 


12.5 ns 


26 mW 






7406 


J.N 


1-3 


1-42 


Drivers 


30V 


30 mA 


12.5 ns 


26 mW 


5406 


J,N,W 






1-3 


1-42 




15V 


40 mA 


12.5 ns 


26 mW 






7416 


J,N 


1-6 


1-42 




15V 


30 mA 


12.5 ns 


26 mW 


5416 


J,N,W 






1-6 


1-42 
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BUS INTERFACE GATES WITH TRI-STATE TOTEM-POLE OUTPUTS 



Description 


Typ. 
Propagation 
Delay Time 


Typ. Power 
Dissipation 
Per Gate 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical Tables 


Mil. 


Coml. 


Page No. 


Quad Bus Buffers 


10 ns 


40 mW 


54125 


J,N,W 


74125 


J,N 


1-27 


1-80 




10 ns 


45 mW 


54126 


J.N;W 


74126 


J,N 


1-27 


1-80 




10 ns 


40 mW 


7093 


J,N,W 


8093 


J,N 


3-5 


3-6 




10 ns 


45 mW 


7094 


J,N,W 


8094 


J,N 


3-5 


3-6 




9 ns 


30 mW 


7099 


J,N,W 


8099 


J,N 


3-9 


3-10 


Hex Bus Drivers 


12 ns 


54 mW 


54365 


J,W 


74365 


J,N 


1-32 


1-86 




12 ns 


54 mW 


54367 


J,W 


74367 


J,N 


1-32 


1-86 




12 ns 


54 mW 


7095 


J,W 


8095 


J,N 


3-7 


3-8 




12 ns 


54 mW 


7097 




8097 




3-7 


38 




33 ns 


3.3 mW 


70L95 


J,N,W 


80L95 


J,N 


3-7 


3-8 




33 ns 


3.3 mW 


70L97 


J,N,W 


80L97 


J,N 


3-7 


3-8 


Hex Inverter Bus Drivers 


11 ns 


49 mW 


54366 


J,W 


74366 


J,N 


1-32 


ys6 




11 ns 


49 nnW 


54368 


J,W 


74368 


J,N 


1-33 


1-86 






Ha mVV 


7096 


J,W 


8096 


J,N 


3-7 


3-8 




11 ns 


49 mW 


7098 


J,W 


8098 


J,N 


3-7 


3-8 




30 ns 


2.5 mW 


70L96 


J,N,W 


80L96 


J,N 


3-7 


3-8 




30 ns 


2.5 mW 


70L98 


J,N,\A/ 


80L98 


J,N 


3-7 


3-8 


Octal Drivers 


13 ns 


10 mW 


71LS95 


N 


81LS95 


N 


3-21 


3-22 




13 ns 


10 mW 


71LS97 


N 


81LS97 


N 


3-21 


3-22 


Octal Inverter Drivers 


9.5 ns 


8 mW 


71LS96 


N 


81 LS96 


N 


3-21 


3-22 




9.5 ns 


8 mW 


71 LS98 


N 


81 LS98 


N 


3-21 


3-22 


12-lnput NAND Gates 


4.5 ns 


45 mW 






74S134 


N 


1-28 


1-80 



CLOCK GENERATORS 



Description 


Typ. Total 

Power 
Dissipation 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 

Tables 
Page No. 


Mil. 


Coml. 


Dual Voltage-Controlled Oscillators 


90 mW 


54LS124 J,N,W 


74LS124 J,N 


2-44 


2-45 



EXPANDABLE GATES 



Description 


Typ. 
Propagation 
Delay time 


Typ. Power 
Dissipation 
Per Gate 


Device Type and Package 


Connection 
Diagram 
Page No. 


E lector ical 

Tables 
Page No. 


Mil. 


Coml. 


2-Wide AND-OR-INVERT Gates 


6.8 ns 


30 mW 


54H55 


J,N 


74H55 


J,N 


1-15 


1-50 


Dual 2-Wide AND-OR-INVERT Gates 


6.5 ns 


29 mW 


54H50 


J,N 


74H50 


J,N 


1-11 


1-50 




10.5 ns 


14 mW 


5450 


J,N,W 


7450 


J,N 


1-11 


1-50 


4-Wide AND-OR Gates 


9.9 ns 


88 mW 


54H52 


J,N 


74H52 


J,N 


1-13 


1-50 


4-Wide AND-OR-INVERT Gates 


6.6 ns 


41 mW 


54H53 


J,N 


74H53 


J,N 


1-13 


1-50 




10.5 ns 


23 mW 


5453 


J,N.W 


7453 


J,N 


1-13 


1-50 


Dual 4-lnput NOR Gates With Strobe 


10.5 ns 


23 mW 


5423 


J,N,W 


7423 


J,N 


1-8 


. 1 -50 



EXPANDERS 



Description 


Typ. Power 
Dissipation 
Per Gate 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical Tables 


Mil. 


" Coml. 


Page No. 


Dual 4-lnput Expanders 


4 mW 


5460 


J,N,W 


7460 


J,N 


1-15 


1-58 




6mW 


54H60 


J,N 


74H60 


J,N 


1-15 


1-59 


3-2-2-3-lnput AND-OR Expanders 


25 mW 


54H62 


J,N 


74H62 


J,N 


1-16 


1-59 


Triple 3-lnput Expanders 


13 mW 


54H61 


J,N 


74H61 


J.N 


1-16 


1-60 
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FLIP-FLOPS, GATED 



Typ. Characteristics 


Data Times 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical Tables 
Page No. 




Pwr/F-F 
(mW) 


Setup 
(ns) 


Hold 
(ns) 


Mil. 


Coml. 


45 


105 


15 


0 


7511 


J,N,W 


8511 


J,N 


3-40 


3-41 


30 


73 


24 


0 


7613 


J,N,W 


8613 


J,N 


3-40 


3-41 


28 


110 


15 


0 


7512 


J.N.W 


8512 


J,N 


3-40 


3-41 


10 


8.0 


110 


0 


75L12 


J,N,W 


85L12 


J,N 


3-40 


3-41 


9 


9.3 


80 


0 


75L11 


J,N,W 


85L11 


J,N 


3-40 


3-41 


7 


7.3 


100 


0 


76L13 


J,N,W 


86L13 


J,N 


3-40 


3-41 



FLrP-FLOPS, SINGLE AND DUAL J-K EDGE TRIGGERED 



Dwg. 
Ref. 


Typ. Characteristics 


Data Times 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 

Tables 
Page No. 


*MAX Pwr/F-F 
(MHz) (mW) 


Setup Hold 
(ns) (ns) 


Mil. 


Coml. 


A 


125 75 
50 100 
45 10 
45 10 


61 Oi 
134 04 
204 . 04 
204 04 


54H106 
54LS76 
54LS112 


J,N 

J.N,W 

J,N,W 


74S112 
74H106 
74LS76 
74LS112 


N 

J,N 
N 

J,N 


1-24 
1-23 
1-21 
1-24 


1-70 
1 74 
1-68 
1-68 


B 


125 75 
50 100 
45 10 
45 10 


64 04 
134 04 
204 04 
204 04 


54H108 
54LS78 
54LS114 


J,N 

J,N,W 

J,N,W 


74S114 
74H108 
74LS78 
74LS114 


N 

J,N 
J,N 
J,N 


1-25 
1-24 
1-21 
1-25 


1-70 
1-74 
1-68 
1-68 


C 


125 75 
45 10 


64 04 
204 04 


54LS113 


J,N,W 


74S113 
74LS113 


N 

J,N 


1-25 
1-25 


1-70 
1-68 


D 


50 100 
45 10 
45 10 


134 04 
204 04 
204 04 


54H103 
54LS73 
54LS107 


J,N 

J,N,W 

J,N 


74H103 
74LS73 
74LS107 


J,N 
J,N 


1-23 
1-20 
1-23 


1-74 
1-68 
1-68 


E 


40 45 
33 10 
33 45 


15t lot 
20t 5t 
lot 6t 


9024 

54LS109 

54109 


J,N,W 
J,N,W 
J,N,W 


8024 
74 LSI 09 
74109 


J,N 
J,N 
J,N 


4-17 
1-24 
1-24 


4-17 
1-68 
1-62 


F 


35 65 


20t, 5t 


5470 


J,N,W 


7470 


J,[M 


1-18 


1-62 



t4The arrow indicates the edge of the clock pulse used for reference: t for the rising edge, 4 for the falling edge. 



(A) 



(B) 



TO— T-°^C 
OTHER -♦-J 



CLEAR 



(C) 

1 



(D) 



(E) 



PRESET 










PRESET 


J Q 






J Q 




J Q 


>CK 






>CK 




"CK 


K 5 






K Q 
CLEAR 




K 5 
CLEAR 



(F) 



_ >CK 
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FLIP-FLOPS, DUAL D-TYPE 



Dwg. 
Ref. 


Typ. Characteristics 


Data Times , 

Setup Hold 
(ns) (ns) 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 

Tables 
Page No. 


*MAX 
(MHz) 


Pwr/F-F 
(mW) 


Mil. 


Coml. 


G 


110 


75 , 


3t 


. 2t 






74S74 


N 


1-20 


1-70 




43 


75 


15t 


5t 


54H74 


J,N 


74H74 


J,N 


1-20 


1-64 




33 


10 


25 1 


5t 


54LS74 


J,N,W 


74LS74 


J,N 


1-20 


1-68 . 




25 


43 


20 1 


5t 


5474 


J,N,W 


7474 


J,N 


1-20 


1-62 




6 


4 


50t 


15t 


54L74 


J,N,W 


74L74 


J,N 


1-20 


1-66 



tiThe arrow indicates the edge of the clock pulse used for reference: t for the rising edge, i for the falling edge. 



(G) 



FLIP-FLOPS, SINGLE AND DUAL PULSE-TmOGERED 



Dwg. 
Ref. 


Typ. Characteristics 


Data Times 




Device Type and Package 




Connection 


Electrical 


^MAX 
(MHz) 


Pwr/F-F 
(mW) 


Setup 
(ns) 


Hold 

(ns) 










Diagram 
Page No. 


Tables 
Page No. 


Mil. 


Coml. 


H, 


30 


80 


Of 


Oi 


54H73 


J,N 


74H73 


J.N 


1-20 


1-64 




20 


50 


Ot 


01 


5473 


J,N,W 


7473 


J,N 


1-20 


1-62 




20 


50 


Of 


Oi 


54107 


J,N 


74107 


J,N 


1-23 


1-62 




6 


3.8 


ot 


01 


54L73 


J,N,W 


74L73 


J,N 


1-20 


1-66 


1 


30 


80 


ot 


Oi 


54H76 


J,N 


74H76 


J,N 


1-21 


1-64 




20 


50 


ot 


04 


5476 


J,N,W 


7476 


J,N 


1-21 


1-62 


J 


30 


80 


ot 


Oi 


54H78 


J,N 


74H78 


J,N 


1-21 


1-64 




6 


3.8 


ot 


Oi 


54L78 


J,N,W 


74L78 


J,N 


1-21 


1-66 


K 


30 


80 


ot 


Oi 


54H71 


J,N 


74H71 


J,N 


1-18 


1-64 


L 


30 


80 


ot 


Oi 


54H72 


J,N 


74H72 


J,N 


1-19 


1-64 




20 


50 


ot 


Oi 


5472 


J,N,W 


7472 


J,N 


1-19 


1-62 




6 


3.8 


ot 


01 


54L72 


J,N,W 


74L72 


J,N 


1-19 


1-66 


M 


6 


3.8 


ot 


o; 


54L71 


J,N,W 


74L71 


J,N 


1-19 


1-66 


(H) 


0) 




(J) 




(K) 




(L) 




(M) 




T~ ? f ^ TOOTHER ^7 ?" 

" ^F-F ' ' 



XXX 
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LATCHES, S-R 



Description 


Typ. 
Propagation 
Delay Time 


Typ. Total 

Power 
Dissipation 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 

Tables 
Page No. 


Mil. 


Comi. 


Quad S-S Latches 


12 ns 


19 mW 


54LS279 J,N,W 


74LS279 J,N 


2-168 


2-169 



LINE DRIVERS, 50-OHM/75-OHM 



Description 


Low-Level 
Output 
Current 


High^Level 
OutpMt 
Current 


Typ. 
Delay 
Time 


Typ. Power 
Per 
Gate 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 

Tables 
Page No. 


Mil. 


Coml. 


Dual 4-lnput NAND Line 
Drivers 


60 mA 


-^OmA 


4 ns 


44 mW 




74S140 


N 


1-29 


1-54 



NAND GATES AND INVERTERS WITH OPEN-COLLECTOR OUTPUTS 



Description 


Typ. 
Propagation 
Delay Time 


Typ. Power 
Dissipation 
Per Gate 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 

Tables 
Page No. 


Mil. 


Coml. 


Dual 4-lnput NAND Gates 


5 ns 


17.5 mW 






74S22 


N 


1-8 


1-38 




8 ns 


22 mW 


54H22 


J,N 


74H22 


J,N 


1-8 


1-38 




16 ns 


2 mW 


54LS22 


J,N,W 


74LS22 


J,N 


1-8 


1-38 


Triple 3-lnput NAND Gates 


16 ns 


2 mW 


54LS12 


J,N,W 


74LS12 


J,N 


1-5 


1-38 


Quad 2^lnput NAND Gates 


5 ns 


17.5 mW 






74S03 


N 


1-2 


1-38 




8 ns 


22 mW 


54H01 


J,N. 


74H01 


J,N 


1-1 


1-38 




16 ns 


2 mW 


54LS01 


J,N,W 


74LS01 


J,N 


M 


1-38 




16 ns 


2mW 


54LS03 


J,N,W 


74LS03 


J,N 


f-2 


1-38 




22 ns 


10 mW 


5401 


J,N,W 


7401 


J,N 


1-1 


1-38 




22 ns 


10 mW 


5403 


J,N 


7403 


J,N 


1-2 . 


1-38 




41 ns 


1 mW 


54L01 


W 


74L01 


W 


1-1 


1-38 




41 ns 


1 mW 


54L03 


J,N 


74L03 


J.N 


1-2 


1-38 




1 15 ns 


1 .8 mW 






80L06 


N 


3-1 


3-2 


Hex Inverters 


5 ns 


17.5 mW 






74S05 


N 


1-3 


1-38 




8 ns 


22 mW 


54H05 


J,N 


74H05 


J,N 


1-3 . 


' 1-38 




16 ns 


2 mW 


54LS05 


J,N,W 


74LS05 


J,N 


1-3 


1-38 




22 ns 


10 mW 


5405 


J,N,W 


7405 


J.N 


1-3 


1-38 



xxxi 
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NAND GATES AND INVERTERS WITH TOTEM-POLE OUTPUTS 



Description 


Typ 
Propagation 
Delay Time 


Typ^ Power 
Dissipation 
Per Gate 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 

Tables 
Page No. 


Mil. 


Coml. 


Dual 4-lnput NAND Gates 


3'ns 


19 mW 






74S20 


J,N 


1-7 


1-36 




6 ns 


22 mW 


54H20 


J,N 


74H20 


j,N 


1-7 


1-36 




9.5 ns 


2 mW 


54LS20 


J,N,W 


74LS20 


J,N 


1-7 


1-36 




10 ns 


10 mW 


5420 


J,N,W 


7420 


J,N 


1-7 


1-36 




33 ns 


1 mW 


54L20 


J,N,W 


74L20 


J,N 


1-7 


1-36 


Dual 5-lnput NAND Gates 


10 ns 


20 mW 


7092 


J,N,W 


8092 


J,N 


3-3 


3-4 


Triple 3-lnput NAND Gates 


3 ns 


19 mW 






74S10 


J,N 


1-4 


1-36 




6 ns 


22 mW 


54H10 


J,N 


74H10 


J,N 


1-4 


1-36 




9.5 ns 


2 mW 


54LS10 


J,N,W 


74LS10 


J,N 


1-4 


1-36 




10 ns 


10 mW 


5410 


J,N,W 


7410 


J,N 


1-4 


1-36 




33 ns 


1 mW 


54L10 


J,N,W 


74L10 


J,N 


1-4 


1-36 


Quad 2-lnput NAND Gates 


3 ns 


19 mW 






74S00 


\ M 


1-1 


1-36 




6 ns 


22 mW 


54H00 


J,N 


74H00 


J,N 


1-1 


1-36 




9.5 ns 


2 mW 


54LS00 


J.N,W 


74LS00 


J,N 


1-1 


1 -36 




10 ns 


lOmW 


5400 


J,N,W 


7400 


J,N 


1-1 


1-36 




33 ns 


1 mW 


54 LOO 


J,N,W 


74 LOO 


J,N 


1-1 


1-36 


Hex Inverters 


3 ns 


19 mW 






74S04 


N 


1-2 


1-36 




6 ns 


22 mW 


54H04 


J.N 


74H04 


J,N 


1-2 


1-36 




9.5 ns 


2 mW 


54LS04 


J,N,W 


74LS04 


J,N 


1-2 


1-36 




10 ns 


10 mW 


5404 


J,N,W 


7404 


J,N 


1 -2 


1-36 




11 ns 


18 mW 


7090 


J,N,W 


8090 


J,N 


3-3 


3-4 




33 ns 


1 mW 


54L04 


J,N,W 


74L04 


J,N 


1-2 


1-36 


8-lnput NAND Gates 


3 ns 


19 mW 






74S30 


J,N 


1-9 


1-36 




6 ns 


- 22 mW 


54H30 


J,N 


74H30 


J,N 


1-9 


1-36 




10 ns 


10 mW 


5430 


J,N,W 


7430 


J,N 


1-9 


1-36 




17 ns 


2.4 mW 


54LS30 


J,N,W 


74LS30 


J,N 


1-9 


1-36 




33 ns 


1 mW 


54L30 


J,N,W 


74L30 


J,N 


1-9 


1-36 


1 3-lnput NAND Gates 


3 ns 


19 mW 






74S133 


N - 


1-28 


1 -36 



NOR GATES WITH TOTEM-POLE OUTPUTS 



Description 


Typ. 
Propagation 
Delay Time 


Typ. Power 
Dissipation 
Per Gate 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical Tables 


Mil. 


Coml- 


Page No. 


Dual 4-lnput NOR Gates With Strobe 


10.5 ns 


23 mW 


5425 


J,N,W 


7425 


J,N 


1-8 


1-40 


Dual 5-lnput NOR Gates 


4 ns 


54 mW 






74S260 


N 


1-31 


1-40 


Triple 3-lnput NOR Gates 


8.5 ns 


22 mW 


5427 


J,N,W 


7427 


J,N 


1-9 


1-40 




10 ns 


4.5 mW 


54LS27 


J,N,W 


74LS27 


J,N 


1-9 


1-40 


Quad 2-lnput NOR Gates 


3.5 ns 


29 mW 






74S02 


N 


• 1-2 


1-40 




10 ns 


2.75 mW 


54LS02 


J,N,W 


74LS02 


J,N 


1-2 


1-40 




10 ns 


14 mW 


5402 


J,N,W 


7402 


J,N 


1-2 


1-40 




33 ns 


1.5 mW 


54L02 


J,N,W 


74L02 


J,N 


1-2 


1-40 



xxxii 
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ONE SHOTS, RETRIGGERABLE 



Description 


No. of Inputs 


Direct 
Clear 


Output 
Pulse 
Range 


Typ. 
Total 
Power 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 

Tables 
Page No. 


Positive Negative 


Mil. 


Corril. 


Single 


2 2 


Yes 
Yes 


50 ns-°° 


ou mvv 
90 mW 


54LS122 
9601 


J,N,W 
J,N,W 


74LS122 
8601 


J,N 
J,N 


4-43 


4-44 


Dual 


1 1 


Yes 


45 ns— °° 


230 mW 


54123 


J,N,W 


74123 


J,N 


1-26 


1-78 




1 1 


Yes 


90 ns-°° 


25 mW 


54L123A 


J,N,W 


74L123A 


J,N 


1-26 


1-78 




1 1 


Yes 


45 ns— °° 


60 mW 


54LS123 


J,N,W 


74 LSI 23 


J,N 


1-26 


1-78 




1 1 


Yes 


72 ns-°° 


195 mW 


9602 


J,N,W 


8602 


J,N 


4-46 


4-47 




2 2 


Yes 


72 ns— 


275 mW 


7853 


J,N,W 


8853 


J,N 


3-151 


3-152 



ONE SHOTS WITH SCHMITT-TRIGGER INPUTS 



Description 


No. of inputs 


Output 
Pulse 
Range 


Typ. Total 

Power 
Dissipation 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 

Tables 
Page No. 


Positive Negative 


Mil. 


Coml. 


Single 


1 2 


40 ns-28 s 


90 mW 


54121 


J,N,W 


74121 


J,IM 


1-26 


1-76 


Dual 


1 1 
1 1 


20 ns-70 s 
20 ns-49 s 


23 mW' 
23 mW 


54LS221 


J,N,W 


74LS221 


J,N 


1-30 
1-30 


1-76 
1 76 



OR GATES WITH TOTEM-POLE OUTPUTS 



Description 


Typ. 
Propagation 
Delay Time 


Typ. Power 
Dissipation 
Per Gate 


Device Type and Pack-age 


Connection 
Diagram 
Page No. 


Electrical 

Tables 
Page No. 


Mil. 


Coml, 


Quad 2-lnput OR Gates 


12 ns 


24 mW 


5432 


J,N,W 


' 7432 


■ J,N 


1-10 


1-52 




12 ns 


5 mW 


54LS32 


J,N,W 


74LS32 


J,N 


1-10 


1-52 



SCHMITT-TRIGGERS WITH TOTEM-POLE OUTPUTS 



Description 


Typ. 


Typ. 
Delay 
Time 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 

Tables 
Page No. 


Hysteresis 


Mil. 


Coml. 


Dual 4-lnput NAND 


0.8V 


16.5 ns 


5413 


J,N,W 


7413 


J,N 


1-5 


1-48 


Schmitt Triggers 


0.8V 


16.5 ns 


54LS13 


J,N,W 


74LS13 


J,N 


1-5 


1-48 


Quad 2-lnput NAND 


0.8V 


15 ns 


54132 


J,N,W 


74132 


J,N 


1-27 


1-48 


Schmitt Triggers 


0.8V 


15 ns 


54LS132 


J,N,W 


74LS132 . 


J,N 


1-27 


1-48 


Hex Schmitt Trigger Inverters 


0.8V 


15 ns 


5414 


J,N,W 


7414 


J,N 


1-6 


1-48 




0.8V 


15 ns 


54LS14 


J,N,W 


74LS14 


J,N 


1-6 


1-48 
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ADDERS 



Description 


Typ. 
Carry 
Time 


Typ. 
Add 
Time 


Typ. Power 
Dissipation 
Per Bit 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 

Tables 
Page No. 


Mil. 


Coml. 


Single 4-Bit Full Adders 


10 ns 


15 ns 


24 mW 


54LS83A 


J,l\f,W 


74LS83A 


J,N 


2-17 


2-18 




10 ns 


15 ns 


24 mW 


54LS283 


J,N,W 


74LS283 


J,N 


2-17 


2-18 




10 ns 


16 ns 


76 mW 


5483 




7483 


J,N 


2-17 


2-18 



ACCUMULATORS, ARITHMETIC LOGIC UNITS, LOOK-AHEAD CARRY GENERATORS 



Description 


Typ. 
Carry 
Time 


Typ. 
Add 
Time 


Typ. Total 

Power 
Dissipation 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 

Tables 
Page No. 


Mil. 


Comi. 


4-Bit Arithmetic Logic Units/ 
Function Generators 


12.5 ns 


24 ns 


455 mW 


54181 


J 


74181 


J,N 


2-107 


2-109 


4-Bit Parallel Binary 
Accumulators 


10 ns 


20 ns 


720 mW 






74S281 


N 


2-173 


2-174 


Lool<-Ahead Carry Generators 


7 ns 
13 ns 




260 mW 
180 mW 


54182 


J 


74S182 
74182 


N 

J,N 


2-113 
2-113 


2-114 
2-114 



ARITHMETIC OPERATORS 



Description 


Typ. 
Delay 
Time 


Typ. Total 

Power 
Dissipation 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 

Tables 
Page No. 


Mil. 


Coml. 


Quad 2-lnput EXCLUSIVE-NOR 


18 ns 


40 mW 


54LS266 


J,N,W 


74LS266 


J,N 


1-31 


1-84 


Gates 


















Quad 2-lnput EXCLUSIVE-OR 


18 ns 


30 mW 


54LS.136 


J,N,W 


74LS136 


J,N 


1-29 


1-84 


Gates With Open Collector Outputs 


















Quad 2-lnput EXCLUSIVE-OR 


7 ns 


250 mW 






74S86 


N 


1-22 


1-72 


Gates with Totem-Pole Outputs 


10 ns 


30 mW 


54LS86 


J,N,W 


74LS86 


J,N 


1-22 


1-72 




10 ns 


30 mW 


54LS386 


J,N,W 


74LS386 


J,N 


1-34 


1-72 




14 ns 


150 mW 


5486 


J,N,W 


7486 


J,N 


1-22 


1-72 




29 ns 


15 mW 


54L86 


J,N,W 


74L86 


J,N 


1-22 


1-72 


Quad EXCLUSIVE-OR/NOR 


8 ns 


325 mW 






74S135 


N 


1-28 


1-82 


Gates 



















CODE CONVERTERS 



Description 


Typ. 
Delay Time 
Per Package 

Level 


Typ. Total 

Power 
Dissipation 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 

Tables 
Page No. 


Mil. 


Coml. 


6-Bit Binary to 6-Bit BCD Converters 


25 ns 
31 ns 


280 mW 
350 mW 


541 85 A 


J,W 


741 85A 
8899 


J,N 
N 


2- 116 

3- 156 


2- 117 

3- 157 


6-Line BCD to 6-Line Binary, or 
4-Line to 4-Line BCD 9's/BCD 10's 
Converters 


25 ns 
31 ns 


280 mW 
350 mW 


54184 


J,W 


74184 
8898 


J,N 
N 


2- 116 

3- 156 


2- 117 

3- 157 
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COMPARATORS 



Description 


Typ. 
Compare 


Typ. Total 

Power 
Dissipation 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 

Tables 
Page No. 


Mil. 


Coml. 


4-Bit Magnitude Comparators 


20 ns 


175 mW 


7200 


J.N,W 


8200 


J,N 


3-23 


3-24 




21 ns 


275 mW 


5485 


J,W 


7485 


J,N 


2-21 


2-22 




70 ns 


20 mW 


54L85 


J,N,W 


74L85 


J,N 


2-21 


2-22 




70 ns 


75 mW 


76L24 


J,N,W 


86L24 


, J,N 


3-131 


3-132 


6-Bit Magnitude Comparators 


20 ns 


250 mW 


7131 


J,W 


8131 


J,N 


3-19 


3-20 




20 ns 


250 mW 


7136 


J,W 


8136 


J,N 


3-19 


3^20 




21 ns 


205 mW 


7160 


J,W 


8160 


J,N 


3-17 


3-18 


10-Bit Magnitude Comparators 


21 ns 


240 mW 


7130 


J,F 


8130 


J,N 


3-17 


3-18 



COUNTERS, ASYNCHRONOUS (RIPPLE CLOCK) - NEGATIVE-EDGE TRIGGERED 



Description 


Count 


Parallel 


Clear 


Typ. Total 

Power 
Dissipation 


Device Type and Package 


Connection 
Diagram 


Electrical 

Tables 
Page No. 


Freq. 


Load 


Mil. 


Coml. 


Page No. 


4-Bit Binary 


50 MHz 


Yes 


Low 


240 mW 


54197 


J,N 


74197 


J,N 


2-101 


2-102 




40 MHz 


Yes 


Low 


150 mW 


7291 


J,N,W 


8291 


J,N 


4-11 


4-12 




35 MHz 


Yes 


Low 


150 mW 


54177 


J 


74177 


J,N 


2-101 


2-102 




35 MHz 


Yes 


Low 


150 mW 


7281 


J.W 


8281 


J,N 


4-11 


4-12 




32 MHz 


None 


High 


39 mW 


54LS93 


J,N,W 


74LS93 


J,N 


2-30 


2-31 




32 MHz 


None 


High 


160 mW 


5493 A 


J,W 


7493A 


J,N 


2-30 


2-31 




30 MHz 


Yes 


Low 


60 mW 


54LS197 


J,N,W 


74 LSI 97 


J,N 


2-101 


2-102 




6 MHz 


None 


High 


20 mW 


54L93 


J,N,W 


74L93 


J,N 


2-30 


2-31 




6 MHz 


None 


High 


20 mW 


76L93 


J,N,W 


86L93 


J,N 


3-142 


3-143 


Decade 


50 MHz 


Yes 


Low 


240 mW 


54196 


J,N 


74196 


J,N 


2-101 


2-102 




40 MHz 


Yes 


Low 


150 mW 


7290 


J,N,W 


8290 


J,N 


4-11 


4-12 




35 MHz 


Yes 


Low 


150 mW 


54176 


J 


74176 


J,N 


2-101 


2-102 




35 MHz 


Yes 


Low 


150 mW 


7280 


J,W 


8280 


J,N 


4-11 


4-12 




32 MHz 


Set-to-9 


High 


40 mW 


54LS90 


J,N,W 


74LS90 


J,N 


2-30 


2-31 




32 MHz 


Set-to-9 


High 


160 mW 


5496a 


J,W 


7490A 


J,N 


2-30 


2-31 




30 MHz 


Yes 


Low 


60 mW 


54LS196 


J,N,W 


74 LSI 96 


J,N 


2-101 


2-102 




6 MHz 


Set-to-9 


High 


20 mW 


54L90 


J,N,W 


74L90 


J,N 


2-30 


2-31 


Divide by 12 


35 MHz 


Yes 


Low 


150 mW 


7288 


J,W 


8288 


J,N 


4-1 1 


4-12 




32 MHz 


None 


High 


39 mW 


54LS92 


J,N,W 


74LS92 


J,N 


2-30 


2-31 




32 MHz 


None 


High 


160 mW 


5492A 


J,W 


7492A 


J,N 


2-30 : 


2-31 
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COUNTERS, SYNCHRONOUS-POSJTIVE-EDGE TRIGGERED 





Count 


Paralloi 




Typ. Total 


Device Type and Package 




Connection 


Electrical 






rarallei 


Clear 


Power 












Tables 


Description 
















Diagram 






Freq. 


Load 




Dissipation 


Mil. 




Coml. 


Page No. 


Page No. 


4-Bit Binary 


25 MHz 


Sync 


Sync-L 


93 mW 


54 LSI 63 


J,N,W 


74LS163 


J,N 


2-70 


2-71 




25 MHz 


Sync 


Async-L 


93 mW 


54LS161 


J,N,W 


74LSi61 


J,N 


2-70 


2-71 




25 MHz 


Sync 


Sync-L 


305 mW 


54163A 




74163A 


J,N 


2-70 


2-71 




25 MHz 


Sync 


Async-L 


305 mW 


54161A 


J,w 


741 6T A 


J,N 


2-70 


2-71 




25 MHz 


Sync 


Async-L 


305 mW 


9316 


J,W 


8316 


J,N 


4-27 


4-28 




25 MHz 


Sync 


Sync-L 


375 mW 


7556 


J,W , 


8556 


J,N 


3-72 


3-73 




6 MHz 


Sync 


Async-L 


33 mW 


76L76 


J.N,W 


86L76 


J,N 


3-137 


3-138 


4-Bit Binary 


25 MHz 


Sync 


None 


100 mW 


54 LSI 69 


J,N,W 


74LS169. 


J,N 


2- 85 


2-86 


Up/Dovvn 


25 MHz 


Async 


Async -H 


85 mW 


54 LSI 93 


J,N,W 


74LS193 


J,N 


2-133 


2-134 




20 MHz 


Async 


Async- H 


325 mW 


54193 


J,W 


74193 


J,N 


2-133 


2-134 




20 MHz 


Async 


Async-H 


325 mW 


7563 


J,W 


8563 


J,N 


3-76 


3-77 




20 MHz 


Async 


None 


90 mW 


54LS191 


J,N,W 


74LS191 


J,N 


2-128 


2-129 




20 MHz 


Async 


None 


325 mW 


54191 


J,N,W 


74191 


J,N 


2-128 


2-129 




6 MHz 


Async 


Async-H 


40 mW 


54L193 


J,N,W 


74L193 


J,N 


2-133 


2-134 




6 MHz 


Async 


Async-H 


40 mW 


75L63 


J,N,W 


85L63 


J,N 


3-76 


3-77 


Decade 


25 MHz 


Sync 


Sync-L 


93 mW 


54LS162 


J,N,W 


74 LSI 62 


J,N 


2-70 


2-71 




25 MHz 


Sync 


Async-L 


93 mW 


54 LSI 60 


J,N,W 


74 LSI 60 


J,N 


2-70 


2-71 




25 MHz 


Sync 


Sync-L 


305 mW 


54 162 A 


J,W 


741 62A 


J,N 


2-70 


2-71 




25 MHz 


Sync 


Async-L 


305 mW 


541 60 A 


J,W 


74160A 


J,N 


2-70 


2-71 




25 MHz 


Sync 


Async-L 


305 mW 


9310 


J,W 


8310 


J,N 


4-27 


4-28 




25 MHz 


Sync 


Sync-L 


400 mW 


7555 


J,W 


8555 


J,W 


3-72 


3-73 




6 MHz 


Sync 


Async-L 


33 mW 


76L75 


J,N,W 


86L75 


J N 


3-137 


3-138 


Decade 


25 MHz 


Sync 


None 


100 mW 


54 LSI 68 


J,N,W 


74 LSI 68 


J,N 


2-85 


2-86 


Up/Down 


25 MHz 


Async 


Async-H 


85 mW 


54LS192 


J,N,W 


74 LSI 92 


J.N 


2-133 


2-134 




20 MHz 


Async 


Async-H 


325 mW 


54192 


J,W 


74192 


J,N 


2-133 


2-134 




20 MHz 


Async 


None 


100 mW 


54LS190 


J,N,W 


74LS190 


J,N 


2-128 


2-129 




20 MHz 


Async 


None 


325 mW 


54190 


J,N,W 


74190 


J,N 


2-128 


2-129 




20 MHz 


Async 


Async-H 


325 mW 


7560 


J,W 


8560 


J,N ' 


3-76 


3-77 




6 MHz 


Async 


Async-H 


40 mW 


54L192 


J,N,W 


74L192 


J,N 


2-133 


2-134 




6 MHz 


Async 


Async-H 


40 mW 


75L60 


J,N,W 


85L60 


J,N 


3-76 


3-77 


Modulo-N 


15 MHz 


Sync 


None 


250 mW 


7520 


J,W 


8520 


J,N 


3-44 


3-47 


Divider 
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DATA SELECTORS/MULTIPLEXERS 





Type 

of 
Output 


Typ, Delay Times 


Typ. Total 

Power 
Dissipation 


Device Tvae and Packane 




Connection 
Diagram 
Page No. 


Electrical 

Tables 
Page No. 


description 


Data to 


Data to 


From 
Enable 










Output 


Non-lnv« 
Output 


Mil. 


Coml. 


Quad 2-Line to 
1-Llne 


TRI- 
STATE 


4 ns 




14 ns 


280 mW 






74S258 


N 


2-165 


2-166 




TRI- 
STATE 




5 ns 




320 mW 






74S257 


N 


2-165 


2-166 




Standard 


4 ns 




7 ns 


195 mW 






74S158 


N 


2-66 


2-67 




Standard 




5 ns 


8 ns 


250 mW 






74S157 


N 


2-66 


2-67 




TRI- 
STATE 


12 ns 




20 ns 


35 mW 


54LS258 


J,N,W 


74LS258 


J,N 


2-165 


2-166 




TRI- 
STATE 




12 ns 


20 ns 


50 mW 


54LS257 


J,N,W 


74LS257 


J,N 


2-165 


2-166 




Standard 


7 ns 




12 ns 


24 mW 


s>t Ud 1 OO 


J N W 


7 A 1 <1 1 RR 
/ f i_o 1 Oo 


J N 


2-66 


2-67 




Standard 




9 ns 


14 ns 


49 mW 






74 LSI 57 




2-66 


2-67 




Standard 




9 ns 


14 ns 


150 mW 


54157 


J,VV 


74157 


J,N 


2-66 


2-67 




Standard 




40 ns 


60 ns 


15 mW 


54L157A 


J,N,W 


74 LI 57 A 


J,N 


2-66 


2-67 




Standard 




9 ns 


14 ns 


150 mW 


9322 


J,W 


8322 


J,N 


4-38 


4-39 




Standard 




40 ns 


60 ns 


15 mW 


71L22 


J,N,W 


81L22 


J,N 


3-13 . 


3-14 




TRI- 
STATE 




9.5 ns 


N/A 


200 nrtW 


7123 


J,W 


81 23 


J,N 


3-13 


3-14 




TRI- 
STATE 




40 ns 


N/A 


20 rfiW 


71 L23 


J N W 


81 L23 


J N 


3-13 


3-14 


Quad 2-Line to 


Standard 




20 ns 




65 mW 


54LS298 


J,N,W 


74LS298 


J,N 


2-184 


2-185 


1-Line With 
























Storage 






clocl< 


















Dual 4-Line to 
1-Line 


TRI- 
STATE 




12 ns 


16 ns 


35 mW 


54LS253 


J,N,W 


74LS253 


J,N 


2-163 


2-164 




Standard 




6 ns 


9.5 ns 


225 mW 






74S153 


N 


2-57 


2-58 




Standard 




14 ns 


17 ns 


180 mW 


54153 


J,W 


74153 


J,N 


2-57 


2-58 




Standard 




14 ns 


17 ns 


31 mW 


54 LSI 53 


J,N,W 


74 LSI 53 


J,N 


2-57 


2-58 




Standard 


12 ns 


20 ns 


20 ris 


135 mVy 


9309 


J,W 


8309 


J,N 


4-24 


4-25 




TRI- 
STATE 




13.5 ns 


20 ns 


170 mW 


7214 


J,W 


8214 


J,N 


3-28 


3-29 


S'Line to 1-Line 


TRI- 
STATE 


4 5 ns 


8 ns 


14 ns 


275 mW 






74S251 


N 


2-160 


2-161 




Tftl- 
STATE 


11ns 


18 ns 


17 ns 


155 mW 


54251 


J,W 


74251 


J,N 


2-160 


2-161 




TRI- 

sTate 


17 ns 


21 ns 


21 ns 


35 mW 


54LS251 


J,N,W 


74LS251 


J,N 


2-160 


2-161 




Standard 


4.5 ns 


8 ns 


9 ns 


225 mW 






74S151 


N 


2-53 


2-54 




Standard 


8 ns 


16 ns 


22 ns 


145 mW 


541 51 A 


J,W 


74151A 


J,N 


2-53 


2-54 




Standard 


11 ns 


18 ns 


27 ns 


30 mW 


54LS151 


J,N,W 


74LS151 


J,N 


2-53 


2:54 




Standard 


9 ns 


16 ns 


17 ns 


135 mW 


9312 


J,W 


8312 


J,N 


4-24 


4-25 




Standard 


11 ns 


18 ns 


17 ns 


155 mW 


7121 


J,W 


8121 


J,N 


3-11 


3-12 




Standard 


22 ns 




N/A 


100 mW 


7210 


J,w 


8210 


J,N 


3-25 


3-26 




Standard 


22 ns 




20 ns 


100 mW 


7211 


J,W 


8211 


J,N 


3-25 


3-26 


16-Line to 1-Line 


Standard 


11 ns 




18 ns 


200 mW 


54150 


J,F 


74150 


J,N 


2-53 


2-54 




TR^r 
STATE 


11 ns 




21 ns 


225 ttiW 


7219 


J,F 


8219 


J,N 


3-28 


3-29 
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DECODERS/DEMULTIPLEXERS 



Description 


Type of 


Typ. 


Typ. 


Typ. Total 


Device Type and Package 


Connection 


Electrical 




Select 


Enable ■ 


Power 










Diagram 


Tables 




Output 


Time 


Time 


Dissipation 


Mil 




Coml. 


Page No. 


Page No. 


Dual 2'Line to 


Totem-Pole 


7.5 ns 


6 ns 


300 mW 






74S1 39 


N 


2-46 


2-47 




Tot 6m "Pol 6 


18 ns 


15 ns 


30 mW 


54LS155 


J,N,W 


74LS155 


J,N 


2-63 






TRI- 






















STATE 


20 ns 


15 ns 


240 mW 


7230 


J,W 


8230 


J,N 


3-37 


3-38 




Totem-Pole 


21 ns 


16 ns 


250 mW 


541 55 


J W 


741 55 


J,N 


2-63 


2-64 




Totem-Pole 


22 ns 


19 ns 


34 mW 




J,I\I,W 


74LS139 


J,N 


2-46 


2-47 




Open-Collector 


23 ns 


18 ns 


250 mW 




J,W 


74156 


J,N 


2-63 


2-64 




Open-Collector 


33 ns 


26 ns 


31 mW 


54 LSI 56 


J,N,W' 


74LS156 


J,N 


2-63 


2-64 


3-Line to 8-Line 


Totem-Pole 


8 ns 


7 ns 


225 mW 






74S138 


N 


2-46 


2-47 




Totem-Pole 


22 ns 


21 ns 


31 mW 


KA 1 CI "JO 


J,N,W 


74LS138 


J,N 


2-46 


2-47 




Totem-Pole 


25 ns 




140 mW 


7223 


J 


8223 


J,N 


3-35 


3-36 


4-Line to 10-Line 


Totem-Pole 


1 7 ns 




35 mW 


54LS42 


J,N,W 


74LS42 


J,N 


2-3 


2-4 


BCD to Decimal 


Totem- Pole 


17 ns 




140 mW 


5442 


J,W 


7442 


J,N 


2-3 


2-4 




Totem-Pole 


20 ns 




125 mW 


9301 


J,W 


8301 


J,N 


4-22 


4-23 




Totem-Pole 


67 ns 




, 15 mW 


54L42A 


J,N,W 


74L42A 


J,N 


2-3 


2-4 


4-Line to 16-Line 


Totem-Pole 


19.5 ns 


17.5 ns 


170 mW 


54154 




74154 


J,N 


2-60 


2-61 




Totem-Pole 


19.5 ns 


17.5 ns 


170 mW 


9311 


J,F 


8311 


J,N 


4-33 


4-34 




Totem-Pole 


23 ns 


19 ns 


45 mW 


54 LSI 54 


J,N.W 


74 LSI 54 


J,N 


2-60 


2-61 




Totem-Pole 


55 ns 


45 ns 


24 mW 


54 LI 54 A 


F,J,N 


74 LI 54 A 


J,N 


2-60 


2-61 



DISPLAY DECODERS/DRIVERS, OPEN-COLLECTOR 



Description 


Output 

Sink 
Current 


Off-State 
Output 
Voltage 


Typ. Total 

Power 
Dissipation 


Blanking 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electricaf 

Tables 
Page No. 


Mil. 


Coml. 


BCD to 7- 


40 mA 


30V 


320 mW 


Ripple 


5446A 


J,N,W 


7446 A 


J,N 


2-8 


2-9 


Segment 


40 mA 


15V 


320 mW 


Ripple 


5447A 


J,N,W 


7447A 


J,N 


2-8 


2-9 


Decoders/Drivers 


24 mA 


15V 


35 mW 


Ripple 






74LS47 


J,N 


2-8 


2-9 




12 mA 


15V 


35 mW 


Ripple 


54LS47 


J,N,W 






2-8 


2-9 




6.4 mA 


5.5V 


265 mW 


Ripple 


5448 


J,N,W 


7448 


J,N 


2-8 


2-9 




6 mA 


5.5V 


125 mW 


Ripple 






74LS48 


J.N 


2-8 


2-9 




4 mA 


5.5V 


40 mW 


' Direct 


54LS49 


J,N,W 


74LS49 


J,N 


2-8 


2-9 




2 mA 


5.5V 


125 mW 


Ripple 


54LS48 


J,N,W 






2-8 


2-9 


BCD to Decimal 


80 rpA 


30V 


215 mW 


Invalid Codes 


5445 


J,W 


7445 


J,N 


2-6 


2-7 


Decoders/ Drivers 


80 mA 


15V 


215 mW 


Invalid Codes 


54145 


J,W 


74145 


J,N 


2-6 


2-7 




7 mA 


60V 


80 mW 


Invalid Codes 


54141 


J,W 


74141 


J,N 


2-1 


2-2 


7-Segment to 






















BCD- 


3.6 mA 


2.4V 


75 mW 


Direct 


76L25 


J,N,W 


86L25 


J,N 


3-134 


3-135 


Decoders/ Drivers 























RESULTANT DISPLAYS USING 46A, 47 A, 48, LS47, LS48, LS49 

ID! leiBHNBIlBNrbMEItl I 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
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LATCHES 

X 



Description 


No. 
of 
Bits 


Clear 


Outputs 


Typ. 
Delay 
Time 


Typ. Total 

Power 
Dissipation 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 
Tables 
Page No. 


Mil. 


Coml. 


Addressable Latches 


8 


Low 


Q 


21 ns 


280 mW 


9334 


J.W 


8334 


J,N 


4-40 


4-41 


DG (Clocked) Latches 


4 


None 


Q, Q 


11 ns 


32 mW 


54LS75 


J.N,W 


74LS75 


J,N 


2-14 


2-15 




4 


None 


Q 


10 ns 


35 mW 


54LS77 


W 






2-14 


2-15 




4 


None 


Q, Q 


15 ns 


160 mW 


5475 


J N W 


7475 


J N 


2-14 


2-15 




4 


None 


Q, Q 


52 ns 


17.5 mW 


54L75A 


J,N,W 


74L75A 


J,N 


2-14 


2-15 


S-R Latches 


4 


None 


Q 


12 ns 


* 19 mW 


54LS279 


J,N,W 


74LS279 


J,N 


2-168 


2-169 




4 


None 


Q 


19 ns 


180 mW 


7544 


J,N,W 


8544 


J,N 


3-54 


3-55 


TRI -STATE 


4 


High 


Q 


28 ns 


330 mW 


7552 


J,W 


8552 


J,N 


3-64 


3-65 


Counters/ Latches 


4 


High 


Q 


95 ns 


38 mW 


75L52 


J,N,W 


85L52 


J,N 


3-64 


3-65 




4 


High 


Q 


28 ns 


330 mW 


7554 


J,W 


8554 


J,N 


3-64 


3-65 




4 


High 


Q 


95 ns 


38 mW 


75L54 


J,N,W 


85L54 


J,N 


3-64 


3-65 




8 


High 


Q 


21 ns 


330 mW 


7553 


J,W 


8553 


J,N 


3-70 


3-71 



MULTIPLIERS 



Description 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 

Tables 
Page No. 


Mil. 


Coml. 


4-Bit by 4-Bit Parallel Binary Multipliers 


7875A 
7875B 


J 
J 


8875A 
8875B 


J.N 
J,N 


3-154 
3-154 


3-155 
3-155 



PARITY GENERATORS/CHECKERS 



Description 


Typ. 
Delay 
Time 


Typ. Total 

Power 
Dissipation 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical Tables 


Mil. 


Coml. 


Page No. 


8-Bit Odd/ Even Parity 
Generators/Checkers 


35 ns 


170 mW 


54180 


J.W 


74180 


J,N 


2-105 


2-106 


9-Bit Odd/ Even Parity 


13 ns 


335 mW 






74S280 


N 


2-170 


2-171 


Generators/Checkers 


34 ns 


130 mW 


7220 


J.N.W 


8220 


J,N 


3-32 


3-33 



PRIORITY ENCODERS 



Description 


Typ. 
Propagation 
Delay Time 


Typ. Total 

Power 
Dissipation 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 

Tables 
Page No. 


Mil. 


Coml. 


Cascadable Octal Priority 
Encoders 


12 ns 
12 ns 


190 mW 
190 mW 


54148 
9318 


J.W 
J.W 


74148 
8318 


J,N 
J.N 


2-49 
4-36 


2-50 
4-37 


Full BCD Priority 
Encoders 


10 ns 


225 mW 


54147 


J.W 


74147 


J,N 


249 


2-50 



REGISTER FILES 



Description 


Typ. 
Address 
Time 


Typ. Read 
Enable 
Time 


Data 
Input 
Rate 


Typ. Total 

Power 
Dissipation 


Device Type and Package 


Connection 
Diagram 
Page No. 


Electrical 
Tables 
Page No. 


Mil. 


Coml. 


4 Words of 4-Bits 


27 ns 


15 ns 


20 MHz 


125 mW 


54 LSI 70 


J.N.W 


74LS170 


J.N 


2-91 


292 




30 ns 


15 ns 


20 MHz 


635 mW 






74170 


J,N 


2-91 


2-92 


4 Words of 4-Bits 


24 ns 


19 ns 


20 MHz 


135 mW 


54LS670 


J.N.W 


74LS670 


J.N 


2-191 


2-192 


(TRI -ST ATE Outputs) 


24 ns 


19 ns 


30 MHz 


400 mW 


7542 


J.W 


8542 


J.N 


3-52 


3-53 
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REGISTERS, OTHER 



Description 


Freq. 


Async. 


Typ. Total 


Device Type and Package 


Connection 


Electrical 


Clear 


Power 
Dissipation 


Mil. 


Coml. 


Diagram 
Page No. 


Tables 
Page No. 


Quad Bus-Buffer Registers 


25 MHz 


High 


250 mW 


54173 


J,W 


74173 


J,N 


2-96 


2-97 




251VIHZ 


High 


250 mW 


7551 


J,W 


8551 


J,N 


3-62 


3-63 




6 MHz 


High 


28 mW 


75L51 


J N W 


85L51 


J N 


3-62 


3-63 


Quad D-Type Registers 


75 MHz 


Low 


300 mW 






74S175 


N 


2-98 


2-99 




30 MHz 


Low 


55 mW 


54LS175 


J,N,W 


74 LSI 75 


J,N 


2-98 


2-99 




25 MHz 


Low 


150 mW 


54175 


J,W 


74175 


J,N 


2-98 


2-99 


Quad Multiplexers 


25 MHz 


None 


65 mW 


54LS298 


J,N,W 


74LS298 


J,N 


2-184 


2-185 


With Storage 




















Hex D-Type Registers 


75 MHz 


Low 


450 mW 






74S174 


N 


2-98 


2-99 




30 MHz 


Low 


80 mW 


54LS174 


J,N,W 


74LS174 - 


J,N 


2-98 


2-99 




25 MHz 


Low 


225 mW 


54174 


J,W 


74174 


J,N 


2-98 


2-99 


8-Bit Universal Shift/Storage 
Registers 


15 MHz 


None 


400 mW 


7546 


J,W 


8546 


J,N 


3-56 


3-57 


Octal D-Type Registers 


25 MHz 


None 


1 75 mW 


54LS374 


J,N,W 


74LS374 


J,N 


2r187 


2-188 



REGISTERS, SHIFT 





No. 


Shift 


Serial 


Async. 


Modes 


Typ. Total 


Device Tvoe and Packaae 




Connection 


Electrical 














TI 












Description 


of 
Bits 


Freq. 


Data 
Input 


Clear 


S-B 


-J 

V) 


Loa< 


Holi 


Power 
Dissipation 


Mil. 


Coml. 


Diagram 
Page No. 


Tables 
Page No. 


Parallel-In, 


8 


25 MHz 


D 


Low 


X 


X 


X 


X 


360 mW 


54198 


J 


74198 


J,N - 


2-148 


2-149 


Parallel-Out 


4 


70 MHz 


D 


Low 


X 


X 


X 


X 


450 mW 






74S194 


N 


2-140 


2-141 


(Bidirectional) 


4 


25 MHz 


D 


Low 


X 


X 


X 


X 


75 mW 


54 LSI 94 A 


J,N,W 


74 LSI 94 A 


J,N 


2-140 


2-141 




4 


25 MHz 


D 


Low 


X 


X 


X 


X 


195 mW 


54194 


J,W 


74194 


J,N 


2-140 


2-141 


Parallel-In, 


8 


25 MHz 


J-K 


Low 


X 




X 


X 


360 mW 


54199 


J 


74199 


J,N 


2-148 


2-149 


Parallel-Out 


5 


10 MHz 


D 


Low 


X 




X 




60 mW 


54LS96 


J,N,W 


74LS96 


J,N 


2-39 


2-40 




5 


10'MHz 


D 


Low 


X 




X 




240 mW 


5496 


J,W 


7496 


J,N 


2-39 


2-40 




4 


70 MHz 


J-K 


Low 


X 




X 




375 mW 






74S195 


N 


2-144 


2-145 




4 


30 MHz 


J-K 


Low 


X 




X 




195 mW 


54195 


J,W 


74195 


J,N 


2-144 


2-145 




4 


30 MHz 


J-K 


Low 


X 




X 




300 mW 


9300 


J,N,W 


8300 


J,N 


4-19 


4-20 




4 


30 MHz 


J-K 


Low 


X 




X 




70 mW 


54 LSI 95 A 


J,N,W 


74 LSI 95 A 


J,N 


2-144 


2-145 




4 


25 MHz 


D 


Low 


X 




X 




75 mW 


54LS395 


J,N,W 


74LS395 


J,N 


2-189 


2-190 




4 


25 MHz 


D 


None 


X 




X 




195 mW 


5495 


J,W 


7495 


J,N 


2-36 


2-37 




4 


25 MHz 


D 


None 


X 




X 




65 mW 


54LS95B 


J,N,W 


74LS95B 


J,N 


2-36 


2-37 




4 


6 MHz 


D 


None 


X 




X 




24 mW 


54L95 


J,N,W 


74L95 


J,N 


2-36 


2-37 


Serial-ln, 


8 


25 MHz 


Gated D 


Low 


X 








80 mW 


54 LSI 64 


J,N,W 


74 LSI 64 


J,N 


2-76 


2-77 


Parallel -Out 


8 


25 MHz 


Gated D 


Low 


X 








175 mW 


54164 


J,W 


74164 


J,N 


2-76 


2-77 




8 


25 MHz 


Gated D 


Low 


X 








175 mW 


7570 


J,W 


8570 


J,N 


3-86 


3-87 




8 


6 MHz 


Gated D 


Low 


X 








30 mW 


54 LI 64 A 


J.N,W 


74 LI 64 A 


J,N 


2-76 


2-77 




8 


6 MHz 


Gated D 


Low 


X 








30 mW 


76L70 


J,N,W 


86L70 


J,N 


3-86 


3-87 


Parallel-Ini 


8 


25 MHz 


D 


None 


X 




X 


X 


200 mW 


54165 


J,W 


74165 


J,N 


2-79 


2-80 


Serial-Out 


8 


20 MHz 


D 


Low 


X 




X 


X 


360 mW 


54166 


J 


74166 


J,N 


2-82 


2-83 




8 


14 MHz 


D 


None 


X 




X 


X 


200 mW 


7590 


J,W 


8590 


J,N 


3-110 


3-111 




8 


6 MHz 




None 


X 




X 


X 


30 mW 


76L90 


J,N,W 


86L90 


J,N 


3-1 10 


3-111 


Serial-ln, 


8 


10 MHz 


Gated D 


None 


X 








1 75 mW 


5491 A 


J,W 


7491 A 


J,N 


2-34 


2-35 


Serial-Out 


8 


4 MHz 


Gated D 


None 


X 








17.5 mW 


54L91 


J,N,W 


74L91 


J,N 


2-34 


2-35 



* S-R = shift right, S-L = shift left. 



xl 



^ TTL Data Book Packages 



DUAL-IIVI-LINE PACKAGES 

(N) All devices ordered with the "N" suffix are supplied in either the 14-pin, 16-pin, 20-pin,or 24-pin molded dual-in-line 
package. Molding material is EPOXY B, a highly reliable compound suitable for military as well as commercial temperature 
range applications. Lead material is Alloy 42 with a hot solder dipped surface to allow for ease of solderability. 

(J) All devices ordered with the "J" suffix are supplied in either the 14-pin, 16-pin, or 24-pin ceramic dual-in-line package. 
The body of the package is made of ceramic and hermeticity is accomplished through a high temperature sealing of the 
package. Lead material is tin-plated kovar. 

FLAT PACKAGES 

(W) All devices ordered with the "W" suffix are supplied in either the 14-pin or 16-pin ceramic flat package. The body of 
the package is made of ceramic and hermeticity is accomplished through a high temperature sealing of the package. 
Lead material is tin-plated kovar. 

(F) All devices ordered with the "F" suffix are supplied in the 24-pin glass/metal flat package. The top and bottom of the 
package are gold-plated kovar as are the leads. The side walls are glass, through which the leads extend forming a 
hermetic seal. 

Four combinations of bottom insulator and formed leads are supplied for the W or F packages. Suffix coding is as follows: 



Suffix Bottom Insulator Formed Leads 

-00 (Ex: DM54L00W-00) No No 

-01 Yes Yes 

-06 Yes No 

-07 No , Yes 



If no suffix is added, parts will be supplied as if the —00 suffix had been ordered. 




Standard Flat Pack Lead_f orm 



xli 



^ TTL Data Book Packages 




[14] [i3| [12] [TT] fTo] r?] |T1 



LI liJ LU 111 Lil Lil liJ 



0.300 

fMAX 
GLASS 




lilUILilLijUJliJLillil 




14-Pin Ceramic Duai-ln-Line Package (J) 



16-Pin Ceramic Dual-tn-Line Pacltage (J) 




LilLiJliJliJliJLilLjLiJLilHliiilHl 




24-Pin Ceramic Duai-ln-Line Pacicage (J) 



0.092 DIANOWI- 
PIN NO. 1 INDENT - 



I 0.090 ""^X 
P NOWl 
[T^ [13] [ii] |io] [9] [71 



bJ 111 LiJ LiJ 111 111 Ul 



0.092 DIANOM 
PIN NO. 1 INDENT 



1^0.090 
I MOM 



[i6j[T5l[T4l[il lT2]fTT1fio]nn. 



lilliiliJLilUJiillilLij 



~1 

0.250 
±0.005 



_0.300_ 
0.320 



0.009 
0.015 



0.075 
±0.015 



WW 



0.125 
0018 MIN 
0.003 



I 0.300 ^1 0.030 
r~0.32Q I r MAX 



0.009 
0.015' 





0.040 t 1 
TYP 


0.130 
±0.005 „ 


0.065 








MIN 

t 


O.D75_ 
±0.015 


'fmw 

k^rvpl Ik 


0.018 0.1 
±0.003 M 


1 

25 
N 



14-Pin (Vloided DuaMn-Line Paclcage (N) 



16-Pin Molded Duai-ln-Line Pacl<age (N) 



xlii 



^ TTL Data Book Packages 



PIN NO. 1 IDENT- 



[20][l9l[TinrT7lP6l[T5in4]|T3in2][ll] 



0 



UJmiJJLLllJJLlJLiJLlJLllI 



u 



0-.009 
0.010 
TYP 



! ' II II 

L 0,075 I L 0.100 J L 0-018 

r^±0.005 I ~±0.010 1 1 ±0.003 



20-Pin Molded Duai-ln-Line Package (N) 



0.062 
RAD 


— 1.270 MAX : — 

l24ll23ll25ir2i]|2iniT9lfT8lf?7l(i6lIT5l[l^ 






0, 
±0. 


}40 
)05 



LllLiJLlJlllLiJLiJLZJIlJLiJlHllllJlllJ 



0.600 
~ 0.620"" 



lao 



0.075 




0.160 
±0.005 



1^ 0.075 J 0.100 J ( 

I ±0.015 I I TYP il ±1 

24-Pin Molded Dual-ln-Line Package (N) 



0.015 



0.018 
0.003 




^ TTL Data Book Packages 



INCHES TO MILLIMETERS CONVERSION TABLE 



INCHES 


MM 


INCHES 


MM 


INCHES 


MM 


0.001 


0.0254 


0.010 


0.254 


0.100 


2.54 


0.002 


0.0508 


0.020 


0.508 


0.200 


5.08 


0.003 


0.0762 


0.030 


0.762 


0,300 


7.62 


0.004 


0.1016 


0.040 


1.016 


0.400 


10.16 


0.005 


0.1270 


0.050 


1.270 


0.500 


12.70 


0.006 


0.1524 


0.060 


1.524 


0.600 


15.24 


0.007 


0.1778 


0.070 


1.778 


0.700 


17.78 


0.008 


0.2032 


0.080 


2.032 


0.800 


20.32 


0.009 


0.2286 


0.090 


2.286 


0.900 


22.86 



xliv 
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Table of Contents 


Device No. 


Description 


Conn. 
Diag. 
Pg. No. 


Elec. 
Char. 
Pg. No. 


, Package 


' 'J, . ' , 


N 


w 


Mil Com! 


Mil Com! 


Mil f^nmi 


DM5400/DM7400 


Quad 2-lnpui NAIMD Gates 


1-1 . 


1 -36 


# 




• • 


• • 


DM54H00/DM74H00 


Quad 2-lnput NAND Gates 


1-1 


1-36 


• 


• 


• • 


N/A 


u n/l 54 LOU/ D IVI 74 LOU 


Quad 2-lnput NAND Gates 


1-1 


1-36 


• 


• 


• • 


• • 


UMo4LbUu/ulvl /4LbUu 


Quad 2-lnput NAND Gates 


1-1 


1-36 


• 


• 


• • 


• • 


LJlVI/4bUU 


Quad 2-input NAND Gates 


1-1 


1-36 


N/A 




• 


N/A 


Dlvi5401/DIVI7401 


Quad 2-lnput NAND Gates with 


1-1 


1-38 






• • 


• • 




Open-Collector Outputs 














DMO4H01/DM74H0 1 


Quad 2-lnput NAND Gates with 


1-1 


1-38 






• • 


N/A 




Open-Collector Outputs 














U iVI o4 LU 1 / U IVI 74 LO 1 


Quad 2-lnput NAND Gates with 


1-1 


1-38 


N/A 




N/A 


• • 




Open-Collector Outputs 














D M 54 LS0 1 / D M 74 LS0 1 


Quad 2-lnput NAND Gates with 


1-1 


1-38 








• • 




Open-Collector Outputs 














DM5402/DlvI7402 


Quad 2-Input NOR Gates 


1-2 


1-40 






• • 


• • 


DM54L02/DM74L02 


Quad 2-lnput NOR Gates 


1-2 


1-40 






• • 


• • 


DM54lS02/DM74LS02 


Quad 2-lnput NOR Gates 


1-2 


1-40 






• • 


• • 


Dlv!74S02 


Quad 2-lnput NOR Gates 


1-2 


1-40 


N/A 




• 


N/A 


D M 5403/ D iVI 74 03 


Quad 2-lnput NAND Gates with 


1-2 


1-38 






• • 


N/A 




Open-Collector Outputs 














DM54L03/DM74L03 


Quad 2-lnput NAND Gates with 


1-2 


1-38 






• • 


N/A 




Open-Collector Outputs 














DM 54 LSOS/DM 74 LS03 


Quad 2-lnput NAND Gates with 


1-2 


1-38 




• 


• • 


• • 




Open-Collector Outputs 














Dlvl74S03 


Quad 2-lnput NAND Gates with 


1-2 


1-38 


N/A 




• 


N/A 




Open-Collector Outputs 














D M 54 04/ D IVI 7404 


Hex Inverters 


1-2 


1-36 


• 


• 


• • 


• • 


r\hACALAr%A /r\fi A"^ A iLi/^A 

DM54H04/DM74H04 


Hex Inverters 


1-2 


1-36 




• 


• • 


N/A 


DMb4L04/UM74L04 


Hex Inverters 


1-2 


1-36 


• 




• • 


• • 


F\ A AC A t C^f\ A /r\ti A~7 A \ C*r\A 

D M 54 LS04/D M 74 LS04 


Hex Inverters 


1-2 


1-36 


• 


• 


• • 


• • 


UlVi /4oU4 


Hex Inverters 


1 -2 


1-36 


N/A 




• 


N/A 


Ulvlb40b/LJIVI /4Ub 


Hex Inverters with Open-Collector 


1-3 


1-38 


• 




• • 


• • 




Outputs 














DM54H05/DM74H05 


Hex Inverters with Open-Collector 


1-3 


1-38 


• 




• • 


N/A 




Outputs 














UMb4LUb/UIVI /4LUb 


Hex Inverters with Open-Collector 


1-3 


1-38 


• 


• 


• • 






Outputs 














DM54LS05/DM74LS05 


Hex Inverters with Open-Collector 


1-3 


1-38 






• • 


• • 




Outputs 














DM74S05 


Hex Inverters with Open-Collector 


1-3 


1-38 


N/A 






N/A 




Outputs 














UlVlb4UD/Ulvl /4UO 


Hex Buffers with Open-Collector 


1-3 


1-42 






• • 






High-Voltage Outputs 














DM5407/DM7407 


Hex Buffers with Open-Collector 


1-3 


1-42 




# 


• • 


• • 




High-Voltage Outputs 














DM5408/DM7408 


Quad 2-lnput AND Gates 


1-4 


1-44 




• 






DIVI54H08/Dlvl74H0o 


Quad 2-lnput AND Gates 


1-4 


1-44 




• 




N/A 


D M 54 L08/ D M 7 4 LOo 


Quad 2-lnput AND Gates 


1"4 


1-44 






• • 




DIVI54LS08/pM74Lb0o 


Quad 2-lnput AND Gates 


1-4 


1 -44 


• 






. • ■ • ' 


DM5409/DIVI7409 


Quad 2-lnput AND Gates with 


1-4 


1-46 




• 




• • 




Open-Collector Outputs 














U IVI 54 Luy/ U IVr /4 Loy 


Quad 2-lnput AND Gates with 


1-4 


1-46 




• 








Open-Collector Outputs 














DIVI54Lb09/DM74LS09 


Quad 2-lnput AND Gates with 


1-4 


1-46 


• 


• 








Open-Collector Outputs 












. • 1 


DM541 0/DM7410 


Triple 3-lnpu^ NAND Gates 


1-4 


1-36 


• 


• 




■ • 


DM54H10/DM74H10 


Triple 3-lnput NAND Gates 


1-4 


1-36 








N/A 


DM54L10/DM74L10 


Triple 3-lnput NAND Gates 


1-4 


1-36 








• • 



^ 54/74 SSI 












Table of Contents 


Device No. 


Description 


Conn. 
Diag. 
rg. rMO. 


Elec. 
Char, 
rg. ivo. 


Package 


J 


N 


w 


Mil Com! 


Mil ComI 


Mil ComI 


DM54LS10/DM74LS10 


Triple 3-lnput NAND Gates 


1-4 


t-36 


• 


• 


• • 


• • 


DIVI74S10 


Triple 3-lnput NAND Gates 


1-4 


1-36 


N/A 






N/A 


DM541 1/DM7411 


Triple 3-lnput AND Gates 


1-5 


1-44 


• 


• 


• • 


N/A 


DM54H11/DM74H11 


Triple 3-lnput AND Gates 


1-5 


1-44 


• 


• 


• • 


N/A 


DM54L11/DM74L11 


Triple 3-lnput AND Gates 


1-5 


1-44 




• 


• • 


• • 


DM54LS11/DM74LS11 


Triple 3-lnput AND Gates 


1-5 


1-44 




# 


• • 


• • 


DM74S11 


Triple 3-lnput AND Gates 


1-5 


1-44 


N/A 






N/A 


DM54LS12/DM74LS12 


Triple 3-lnput NAND Gates with 


1-5 


1-38 


• 


• 


• • 


• • 




Open-Collector Outputs 














DM5413/DIVI7413 


Dual 4-lnput NAND Schmitt Triggers 


1-5 


1-48 


• 


• 


• • 


• • 


DM54LS13/DM74LS13 


Dual 4-lnput NAND Schmitt Triggers 


1-5 


1-48 


• 


• 




• • 


DM5414/DIV17414 


Hex Schmitt Triggers 


1-6 


1-48 


• 


• 




• - • 


DM54LS14/DM74LS14 


Hex Schmitt Triggers 


1-6 


1-48 


• 


• 


• • 




DM54LS15/DM74LS15 


Triple 3-lnput AND Gates with 


1-6 


1-46 


• 


• 




• • 




Open-Collector Outputs 














DM74S15 


Triple 3-lnput AND Gates with 


1-6 


1-46 


N/A 






N/A 




Open-Collector Outputs 














DM5416/DM7416 


Hex Buffers with Open-Collector 


1-6 


1-42 


• 


• 








High-Voltage Outputs 














DM5417/DM7417 


Hex Buffers with Open-Collector 


1-7 


1-42 


• 


• 








High-Voltage Outputs 














DM5420/DM7420 


Dual 4-lnput NAND Gates 


1-7 


1-36 


• 


• 






DM54H20/DIV174H20 


Dual 4-lnput NAND Gates 


1-7 


1-36 


• 


• 


• • 


N/A 


DM54L20/DM74L20 


Dual 4-lnput NAND Gates 


1-7 


1-36 


• 


• 


• • 


• • 


DI\/I54LS20/DM74LS20 


Dual 4-lnput NAND Gates 


1-7 


1-36 


• 


• 


• • 


• • 


DM74S20 


Dual 4-lnput NAND Gates 


1-7 


1-36 


N/A 






N/A 


DM54H21/DM74H21 


Dual 4-lnput AND Gates 


1-7 


1-44 


• 


• 


• • 


N/A 


DM54LS21/DM74LS21 


Dual 4-lnput AND Gates 


1-7 


1-44 


• 


• 


• • 




DM54H22/DM74H22 


Dual 4-lnput NAND Gates with 


1-8 


1-38 


• 


• 




N/A 




Open-Collector Outputs 














DM54LS22/DIVI74LS22 


Dual 4-lnput NAND Gates with 


1-8 


1-38 


• 


• 


# # 


• # 




Open-Collector Outputs 














DIVI74S22 


Dual 4-lnput NAND Gates with 


1-8 


1-38 


N/A 






N/A 




Open-Collector Outputs 














DM5423/DM7423 


Expandable Dual 4-lnput NOR Gates 


1-8 


1-50 


• 


• 


• • 


• • 


DM5425/DM7425 


Dual 4-lnput NOR Gates 


1-8 


1-40 


• 


• 


• • 


• • 


DM5426/DM7426 


Quad 2-lnput High-Voltage NAND 


1-9 


1-42 


• 


* 


• • 


N/A 




Gates 














DM54L26/DM74L26 


Quad 2-lnput High-Voltage NAND 


1-9 


1-42 


• 


• 


• • 


N/A 




Gates 














DM54LS26/DIVI74LS26 


Quad 2-lnput High-Voltage NAND 


1-9 


1-42 


• 


* 


• • 






Gates 














DIVI5427/DM7427 


Triple 3-lnput NOR Gates 


1-9 


1-40 




• 






DM54LS27/DM74LS27 


Triple 3-lnput NOR Gates 


1-9 


1-40 


• 




• • 




DM5430/DM7430 


8-lnput NAND Gates 


1-9 


1-36 


• 


• 


• • 




DM54H30/DM74H30 


8-lnput NAND Gates 


1-9 


1-36 


• 


* 


• • 


N/A 


DIVI54L30/DM74L30 


8-lnput NAND Gates 


1-9 


1-36 


* 








DiVI54LS30/DM74LS30 


8-lnput NAND Gates 


1-9 


1-36 


* 


* 


• • 




DM74S30 


8-lnput NAND Gates 


1-9 


1-36 


N/A 






N/A 


DM5432/DM7432 


Quad 2-lnput OR Gates 


MO 


1-52 






• • 




DM54L32/DIVI74L32 


Quad 2-lnput OR Gates 


1-10 


1-52 


• 








DM54LS32/DM74LS32 


Quad 2-lnput OR Gates 


1-10 


1-52 








• • 


DIV15437/DM7437 


Quad 2-lnput NAND Buffers 


1-10 


1-54 






• • 


• 


DM54LS37/DIVI74LS37 


Quad 2-lnput NAND Buffers 


1-10 


1-54 










DIVI5438/DM7438 


Quad 2-lnput NAND Buffers with 


1-10 


1-42 












Open-Collector Outputs 














L^IVI «J*T L.OOO/ Ly IVI / i—\J\JO 


OiiaH 9.lnniit MAND Riiffpr*: \A/ith 

V.2UCIU ^ lll|JUL IM/-M>IU/ UUIICIO VVI LI 1 


1-10 


1-42 


• 


• 


• • 


• • 




Open-Collector Outputs 















Mii 
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Device No. 


Description 


Conn, 
□lag. 
Pg. No. 


Elec. 
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Pg. No. 


Package 


J 


N 


W 


Mil ComI 


Mil ComI 


Mil ComI 


DIV15440/DM7440 


Dual 4-input NAND Buffers 


1-11 


1 -54 


• • 


• • 




DM54H40/DM74H40 


Dual 4-lnput NAND Buffers 


1-1 1 


1 -54 


• • 


• • 


N/A 


D M 54 LS40/D M 74 LS40 


Dual 4-lnput NAND Buffers 


1-11 


1-54 


• • 


• • 


• ^ ^ • 


DM74S40 


Dual 4-lnput NAND Buffers 


1-1 1 


1-54 


N/A 


• 


N/A 


DM5450/DM7450 


Dual 2-Wide 2-lnput AND-OR-INVERT 


1 -1 1 


1-50 


• • 


• • 


• • 




Gates 












DM54H50/DIV174H50 


Dual 2-Wide 2-lnput AND-OR-INVERT 


1-1 1 


1-50 


• • 


• • 


N/A 




Gates 












DM5451 /DM7451 


Dual 2-Wide 2-lnput AND-OR-INVERT 


1-12 


V56 


• • 


• • 


• • 




Gates 












DM54H51/DM74H51 


Dual 2-Wide 2-lnput AND-OR-INVERT 


1-12 


1-56 


• • 


• • 


N/A 




Gates 












DM54L51/DM74L51 


Dual 2-Wide 2-lnput AND-OR-INVERT 


1-12 


1-56 


• • 


• • 


• • 




Gates 












DM54LS51/DM74LS51 


Dual 2-Wide 2-lnput AND-OR-INVERT 


1-12 


1-56 


• • 


• • 


• • 




Gates 












DM74S51 


Dual 2-Wide 2-lnput AND-OR-INVERT 


1 -12 


1 -56 


N/A 




N/A 




Gates 












DM54H52/DM74H52 


Expandable 4-Wide AND-OR 


1-13 


1 -50 


• • 


• • 


N/A 




Gates 












DM5453/DM7453 


Expandable 4-Wide AND-OR 


1-13 


1 -50 


• • 


• • 


• • 




INVERT Gates 












DM54H53/DM74H53 


Expandable 4-Wide AND-OR- 


1-13 


1-50 




• • 


N/A 




INVERT Gates 












DM5454/DM7454 


4-Wide AND-OR-INVERT Gates 


1-14 


1-56 


• • 


• • 




DM54H54/DM74H54 


4-Wide AND-OR-INVERT Gates 


1 -14 


1-56 


• • 


• • 


N/A 


DM54L54/DM74L54 


4-Wide AND-OR-INVERT Gates 


1-14 


1-56 


• • 


• • 


• • 


DM54LS54/DM74LS54 


4-Wide AND-OR-INVERT Gates 


1-14 


1-56 


• • 


• • 


• • • 


DM54H55/DM74H55 


2-Wide 4-lnput AND-OR- 


1-15 


1-50 


• • 




N/A 




INVERT Gates 












DM54L55/DM74L55 


2-Wide 4-lnput AND-OR- 


1-15 


1-56 




• • 






INVERT Gates 












DM54LS55/DM74LS55 


2-Wide 4-lnput AND-OR- 


1-15 


1-56 


• • 


• • 


• • 




INVERT Gates 












DM5460/DM7460 


Dual 4-lnput Expanders 


1-15 


1-58 


• • 


• • 


• • 


DM54H60/DM74H60 


Dual 4-lnput Expanders 


1-15 


1-59 


• • 


• • 


N/A 


DM54H61/DM74H61 


Triple 3-lnput Expanders 


1-16 


1 -60 


• • 


• • 


N/A 


DM54H62/DM74H62 


4-Wide AND-OR Expanders 


1-16 


1 -59 


• • 


• • 


N/A 


DM74S64 


4-Wide AND-OR-INVERT Gates 


1 -16 


1 -56 


N/A 


• 


N/A 


DM74S65 


4-Wide AND-OR-INV.ERT Gates 


1 -1 7 


1 -61 


N/A 


• 


N/A 




with Open-Collector Outputs 












DM5470/DM7470 


AND-Gated J-K Positive-Edge-Triggered 


1 -18 


1-62 


• • 


• • 


• • 




Flip-Flops with Preset and Clear 












DM54H71/DM74H71 


AND-OR-Gated J-K Master-Slave 


1-18 


1-64 


• • 


• • 


N/A 




Flip-Flops with Preset 












DM54L71/DM74L71 


AND-Gated R-S Master-Slave 


1-19 


1-66 


• • 


• • 


• • 




Flip-Flops with Preset and Clear 












DM5472/DM7472 


AND-Gated J-K Master-Slave Flip-Flops 


1-19 


1 -62 


• • 


• • 


• • 




with Preset and Clear 












DM54H72/DM74H72 


AND-Gated J-K Master-Slave Flip-Flops 


1-19 


1-64 


• • 


• • 


N/A 




with Preset and Clear 












DM54L72/DM74L72 


AND-Gated J-K Master-Slave Flip-Flops 


1-19 


1 -66 


• 


• • 


• • 




with Preset and Clear 












DM5473/DM7473 


Dual J-K Flip-Flops with Clear 


1-20 


1-62 






• • 


DM54H73/DM74H73 


Dual J-K Flip-Flops with Clear 


1-20 


1-64 






N/A 


DM54L73/PM74L73 


Dual J-K Flip-Flops with Clear 


1-20 


1-66 






• • 


DM54LS73/DM74LS73 


Dual J-K Flip-Flops with Clear 


1-20 


1-68 






• • 
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DIVI5474/DM7474 


Dual D Positive-Edge-Triggered 
Flip-Flops with Preset and Glear 


1-20 


1-62 








DM54H74/DM74H74 


Dual D Positive-Edge-Triggered 
Flip-Flops with Preset and Clear 


1-20 


1-64 






N/A 


DM54L74/DM74L74 


Dual D Positive-Edge-Triggered 
Flip-Flops with Preset and Clear 


1-20 


1-66 








DM54LS74/DM74LS74 


Dual D Positive-Edge-Triggered 
Flip-Flops with Preset and Clear 


1-20 


1-68 






• • 


DM74S74 


Dual D Positive-Edge-Triggered 
Flip-Flops with Preset and Clear 


1-20 


1-70 


N/A 




N/A 


D,M5476/DM7476 


Dual J-K Flip-Flops with Preset and 
Clear 


1-21 


1-62 






• m 


DM54H76/DM74H76 


Dual J-K Flip-Flops with Preset and 
Clear 


1-21 


1 -64 






N/A 


DM54LS76/DM74LS76 


Dual J-K Flip-Flops with Preset and 
Clear 


1-21 


1-68 






• , • 


DM54H78/DM74H78 


Dual J-K Flip-Flops with Preset, 

Common Clear and Common Clock 


1-21 


1-64 






N/A 


DIVI54L78/DM74L78 


Dual J-K Flip-Flops with Preset, 

Common Clear and Common Clock 


1-21 


1-66 


• • 


• • 


• • 


DIV154LS78/DM74LS78 


Dual J-K Flip-Flops with Preset, 

Common Clear ^nd Common Clock 


1-21 


1-68 


• • 


• • 




DM5486/DM7486 


Quad EXCLUSIVE-OR Gates 


1-22 


1-72 






• • 


DM54L86/DM74L86 


Quad EXCLUSIVE-OR Gates 


1-22 


1-72 


• • 


• • 


• • 


DjVI54LS86/DM74LS86 


Quad EXCLUSIVE-OR Gates 


1-22 


1-72 






• • 


DM74S86 


Quad EXCLUSIVE-OR Gates 


1-22 


1-72 


N/A 




N/A 


DIV154H103/DM74H103 


Dual J-K Negative-Edge-Triggered 
Flip-Flops with Clear 


1-23 


1-74 






N/A 


DM54H106/DIVI74H106 


Dual J-K Negative-Edge-Triggered 
Flip-Flops with Preset and Clear 


1-23 


1-74 






N/A 


DM541 07/DM741 07 


Dual J-K Master-Slave Flip-Flops with 
Clear 


1-23 


1-62 




• • 


N/A 


DM54LS107/DM74LS107 


Dual J-K Master-Slave Flip-F|ops with 
Clear 


1-23 


1-68 


• • 


• • 


• m 


DIVI54H108/DM74H108 


Dual J-K Negative-Eoge-Triggered 
Flip-Flops with Preset, Common 
Clear / and Common Clock 


1-24 


1-74 


• • 


• • 


N/A 


DM541 09/DM 74 109 


Dual J-K Positive-Edge-Triggered 
Flip-Flops with Preset and Clear 


1-24 


1-62 








DM54 LSI 09/DM74LS109 


Dual J-K Positive-Edge-Triggered 
Flip-Flops with Preset and Clear 


1-24 


1-68 






• • 


DM54LS112/DM74LS112 


Dual J-K Negative-Edge-Triggered 
Flip-Flops with Preset and Clear 


1-24 


1-68 






• • 


DM74S112 


Dual J-K Negative-Edge-Triggered 
Flip-Flops with Preset and Clear 


1-24 


1-70 


N/A 




N/A 


DM54LS113/DM74LS113 


Dual J-K Negative-Edge-Triggered 
Flip-Flops with Preset 


1-25 


1-68 




• • 


• • 


DM74S113 


Dual J-K Negative-Edge-Triggered 
Flip-Flops with Preset 


1-25 


1-70 


N/A 


• 


N/A 


OM54LS114/DM74LS114 


Dual J-K Negative-Edge-Triggered 
Flip-Flops with Preset, Common 
iCIear, and Common Clock 


1-25 


1-68 






• • 


DM74S114 


Dual J-K Negative-Edge-Triggered 
Flip-Flops with Preset, Common 
Clear, and Common Clock 


1-25 


1-70 


N/A 


• 


N/A 


DM54121/DM74121 


One Shots 


1-26 


1-76 


• • 


• • 


• • 


DM54LS122/DM74LS122 


Retriggerable One Shots with Clear 


1-26 


1-78 


• • 


• • 


• • 


DM541 23/DM741 23 


Dual Retriggerable One Shots with Clear 


1-26 


1-78 


• • 


• • 


• • 
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J 


N 
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DM54L123A/DM74L123A 


Dual Retriggerable One Shots 


1-26 


1-78 


• 


• 


• • 


# 






with Clear 
















DM54LS1 23/DM74LS1 23 


Dual Retriggerable One Shots 


1-26 


1-78 


• 


• 


• • 


• 


• 




with Clear 
















DIVI54125/DM74125 


TRi -STATE Quad Buffers 


1-27 


1-80 












DM54LS1 25/DM74LS1 25 


TRI-STATE Quad Buffers 


1-27 


1-80 


• 


* 


* * 






DiVi54126/DM74126 


TRI -STATE Quad Buffers 


1-27 


1-80 


• 


• 




• 


• 


DM54LS1 26/DM74LS126 


TRI-STATE Quad Buffers 


1-27 


1-80 


• 


• 


• • 


• 


• 


DM54 1 32/DM74132 


Quad 2-lnput NAND Schmitt 


1-27 


1-48 




• 


• • 


• 


• 




Triggers 
















DM54LS132/DM74LS132 


Quad 2-lnput NAND Schmitt 


1-27 


1-48 


• 


• 


• • 


• 


• 




















DM74S133 


13-lnput NAND Gates 


1-28 


1-36 




N/A 


• 




N/A 


DM74S134 


TRI-STATE 12-lnput NAND 


1-28 


1-80 




N/A 


• 




N/A 




















DM74S135 


Quad EXCLUSIVE-OR/NOR 


1-28 


1-82 




N/A 


• 




N/A 




Gates 
















D IVI 54 LS 1 36/D M 74 LS 1 36 


Quad EXCLUSIVE-OR Gates 


1-29 


1-84 


• 


• 










with Open-Collector Outputs 
















DM74S136 


Quad EXCLUSIVE-OR Gates 


1-29 


1-84 




N/A 


• 




N/A 




with Open-Collector Outputs 
















DM74S140 


Dual 50-Ohnri Line Drivers 


1-29 


1-54 




N/A 






N/A 


DM54LS221/DM74LS221 


Dual One Shots with Schmitt- 


1-30 


1-76 


• 


• 


• • 


• 






Trigger Inputs 
















DM74S260 


Dual 5-lnput NOR Gates 


1-31 


1-40 




N/A 


• 




N/A 


DM54LS266/DM74LS266 


Quad EXCLUSIVE-NOR Gates 


1^31 


1-84 


• 


• 


• • 


• 


• 




with Open-Collector Outputs 
















D M 543 6 5/D M 74 3 6 5 


TRI-STATE Hex Buffers 


1-32 


1-86 


• 


• 




• 


• 


DM54LS365/DM74LS365 


TRI-STATE Hex Buffers 


1-32 


1-86 


• 


• 


• • 


• 


• 


DM54366/DM74366 


TRI-STATE Hex Buffers 


1-32 


1-86 


• 


• 




• 


• 


DM54LS366/DM74LS366 


TRI-STATE Hex Buffers 


1 32 


1-86 


• 


• 


• • 


• 


• 


DM54367/DM74367 


TRI-STATE Hex Buffers 


1-32 


1-86 


• 


• 




• 


• 


DM54LS367/DM74LS367 


TRI-STATE Hex Buffers 


1-32 


1-86 


• 




• • 


• 


• 


DM54368/DM74368 


TRI-STATE Hex Buffers 


1-33 


1-86 


• 


• 




• 


• 


DM54LS368/DIVI74LS368 


TRI-STATE Hex Buffers 


1-33 


1-86 


0 


• 


• • 


• 


• 


DM54LS386/DIV174LS386 


Quad EXCLUSIVE-OR Gates 


1-34 


1-72 


• 


• 


• • 


• 


• 
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Section 1 
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DM54/DM74 Connection Diagrams /Gates 



00 Quad 2'lnputN AND Gates 



Y = AB 



k 



V4 B3 A3 Y3 Y4 B4 A4 GND B3 A3 Y3 







]2 11 



— <d- 

Pi 



A1 B1 VI 



. 3 

A2 B2 Y2 GNO A1 B1 Y1 Vcc Y2 A2 B2 



5400/7400(J), (N); 54H00/74H00(J), (N); 
54L00/74L00(J), (N); 54LSO0/74LSOO(J),{N),(W); 
74S00{N) 



5400/7 400(W); 54L00/74L00(W) 



See page 1-36 for electrical tables. 



01 Quad 2-lnput NAND Gates with Open-Collector Outputs 



Vcq Y4 B4 A4 Y3 



A3 Y4 B4 A4 GND 



Y = AB 



12 |l1 



A3 Y3 



Y1 A1 



5401/7401(J), (N); 54LS01/74LS01{J), (N), (W) 



—3- 



Y2 A2 B2 GNO A1 B1 Y1 Vqc Y2 A2 



5401/7401 (W); 54L01/74L01(W) 



Vcc B4 A4 Y4 B3 A3 Y3 

jl4 13 1 12 11 10 [9 1 8 





A1 B1 Y1 A2 



Y2 QND 



54H01/74H01(J),(N) 



See page 1 -38 for electrical tables. 



^ SSI 



DM54/DM74 Connection Diagrams /Gates 



02 Quad 2-input NOR Gates 



Vcc Y4 84 A4 Y3 B3 A3 

12 11 10 9 



'cc "* 
\u 13^ 



Y4 B4 A4 GND B3 A3 Y3 



.. I. 



Y1 A1 



Y2 A2 B2 GND A1 



5402/7 402(J), (N); 54L02/74L02(J), (N); 
54LS02/74LS02(J), (N), (W); 74S02(N) 



Y1 Vcc V2 A2 

5402/7 402{W); 54L02/74L02(W) 



See page 1 -40 for electrical, tables. 



03 Quad 2-lnput NAND Gates with Open-Collector Outputs 



» Y4 83 A3 Y3 

12 11 



A1 B1 Y1 A2 



Y2 GNO 



5403/7403(J), (N); 54L03/74L03(J), (N); 
54LS03/74LS03{J), (N), (W); 74S03(N) 



See page 1-^38 for electrical tables. 



04 Hex Inverters 



A6 Y6 A5 Y5 A4 Y4 Y1 A6 Y6 GND Y5 A5 Y4 



I" 


13 


12 


11 


10 


9 8 




14 


13 


. I,. 


10 


9 8 




-0- 




-0- 








] 


ro<3n 






f 




2 


3 


4 


5 




1 


2 


3 |, 




6 7 



See page 1-36 for electrical tables. 



A1 Y1 A2 Y2 . A3 YS GND A1 Y2 A2 Vcc A3 Y3 A4 

5404/7404{J), (N); 54H04/74H04(J), (N); 5404/7 404 (W); 54L04/74L04(W) 

54L04/74L04{J), (N); 54LS04/74LS04(J),(N),(W); 
74S04(N) 
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05 Hex Inverters with Open-Collector Outputs 



Y6 A5 Y5 A4 Y4 Y1 A6 Y6 GND Y5 A5 Y4 



1" 


13 


12 


11 


10 


9 8 


r{>>- 


-0- 








-oJ 




2 


3 


4 


5 





14 


13 


. |„ 


10 


9 8 


1 


L|>J 




-°<y 


f 


1 


2 


3 |, 


5 


6 7 



A1 Yl A2 Y2 A3 Y3 GND A1 Y2 A2 Vcc A3 Y3 A4 



5405/7405(J), (N); 54H05/74H05(J), (N); 
54L05/74L05(J), (N); 54LS05/74LS05(J), (N), (W); 
74S05(N) 



5405/7405(W); 54 L 05/74 L 05 (W) 



See page 1-38 for electrical tables. 



06 Hex Buffers with Open-Collector High-Voltage Outputs 



1" 


13 


12 


11 


10 


9 8 






H>oi 






-oJ 


1 


2 


3 


4 


5 


• 1' 



A1 Yl A2 ¥2 A3 Y3 GND 



5406/7 406(J), (N), (W) 



See page 1-42 for electrical tables. 



07 Hex Buffers with Open-Collector High-Voltage Outputs 

Vcc A6 Y6 A5 Y5 A4 Y4 



1" 


13 


12 


11 


10 


9 8 
















2 


3 


4 


s 





A1 Yl A2 Y2 A3 Y3 GND 

5407/7407{J), (N), (W) 

See page 1-42 for electrical tables. 
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08 Quad 2-lnput AND Gates 



See page 1-44 for electrical tables. 



[l4 13 



A4 Y4 B3 A3 Y3 



-tn LE)- 



A1 B1 Y1 A2 B2 Y2 GND 

5408/7408(J), (N), (W); 54H08/74H08(J), (N); 
54L08/74L08(J), (N), (W); 
54LS08/74LS08{J), (N), (W) 



09 Quad 2-lnput AND Gates with Open -Co I lector Outputs 



See page 1-46 for electrical tables. 



A4 Y4 83 A3 Y3 



Pi 



A1 81 Y1 A2 .82 Y2 GND 

5409/7409(J), (N), (W); 54L09/74L09{J), (N), (W); 
54LS09/74LS09(J), (N), (W) 



10 Triple 3-lnput NAND Gates 



'cc CI Y1 C3 83 A3 Y3 

14 13 



Y = ABC 



5>J 



CI Y3 C3 GND 83 A3 C2 

14 13 12 111 10 9 



D3 



A2 82 C2 Y2 GND A1 



See page 1 -36 for electrical tables. 



5410/7410(J), (N); 54H10/74H10{J), (N); 
54L10/74L10(J), (N); 54LS10/74LS10(J), (N), (W); 
74S10{N) 



Y1 Vcc Y2 A2 82 



5410/7410(W); 54L10/74L10{W) 
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11 Triple 3-1 nput AND Gates 



CI Y1 C3 B3 A3 Y3 

12 , 11 



Y = ABC 



33^ 



A1 B1 A2 B2 C2 Y2 GND 

541 1/7411 (J), (N);54H11/74H11(J), (N); 
54L11/74L11(J), m. (W); 54LS11/74LS11(J), (N), (W), 
74S11(N) 



See page 1-44 for electrical tables. 



12 Triple 3-lnput NAND Gates with Open-Collector Outputs 



Vcc CI Y1 C3 B3 A3 Y3 

' 14 13 12 11 10 9 



9d 



A1 B1 A2 82 C2 Y2 GNO 



54LS12/74LS12(J), (N), (W) 



See page 1-38 for electrical tables. 



13 Dual 4-1 nput NAND Schmitt Triggers 



C2 NC B2 A2 Y2 

11 10 9 



2 j3 

A1 B1 NC CI D1 Y1 GND 



5413/7413(J),(N),(W);54LS13/74LS13(J),(N),{W) 



See page 1-48 for electrical tables. 
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14 Hex Schmitt Triggers 



Y = A 



See page 1-48 for electrical tables. 



Vcc A6 Y6 A5 YB 




A1 Y1 A2 Y2 A3 ' Y3 GNO 



5414/7414(J),(N),{W);54LS14/74LS14(J),(N),(W) 



15 Triple 3-lnput AND Gates with Open-Collector Outputs 



See page 1-46 for electrical tables. 



Vcc CI Y1 C3 B3 A3 Y3 

|14 13 12 11 10 9 8 



4 5 6 j7 

A1 B1 A2 B2 C2 Y2 GND 



54LS15/74LS15(J),(N),(W);74S15(N) 



16 Hex Buffers with Open-Collector High- Voltage Outputs 



i" 


13 


12 




10 


9 8 




-|><^ 




^>- 




-{>J 




2 


3 


4 


5 


' 1' 



5416/7416(J),(N),{W) 



See page 1-42 for electrical tables. 
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17 Hex Buffers with Open-Collector High-Voltage Outputs 

Vcc A6 Y6 A5 Y5 A4 Y4 



|l4 


13 


12 


11 


10 


9 8 






rl>-i 


->- 


rt>^ 






2 


3 




5 


• 1' 



A1 Y1 A2 Y2 A3 Y3 GND 

5417/7417(J),(N).(W) 



See page 1-42 for electrical tables. 



20 Dual 4-lnput NAND Gates 



See page 1-36 for electrical tables. 



foJ 



5420/7420(J),(N); 54H20/74H20(J),(N); 
54L20/74L20(J),{N);54LS20/74LS20(J),(N),(W); 
74S20{N) 



GND Y2 D2 C2 



r3 M 



A1 Yl NC 



5420/7 420(W); 54L20/74L20(W) 



21 Dual 4-i nput AN D Gates 



Y = ABCD 



C2 NC B2 A2 Y2 



Yl GND 



54H21/74H21(J),(N);54LS21/74LS21{J),(N),(W) 



See page 1-44 for electrical tables. 
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22 Dual 4-input NAND Gates with Open Collector Outputs 



1" 


13 




ID 


9 8 








2 j3 4 


5 





A1 B1 NC CI 01 Y1 GND 



See page 1-38 for electrical tables. 



54H22/74H22{J),(N);54LS22/74LS22(J),(N),(W); 
74S22(N) 



23 Expandable Dual 4-lnput NOR Gates with Strobe 



Y1 = G1 (A1+B1+C1+D1) + X 



Y2 = G2 (A2+B2+C2+D2) 

X = output of 5460/7460 




See page 1-50 for electrical tables. 



5423/7 423(J),(N),(W) 



25 Dual 4-lnput NOR Gates with Strobe 



Y = G(A+B+C-^D) 




5425/7 425(J),{N),(W) 



See page 1-40 for electrical tables. 
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26 Quad 2-lnput High-Voltage NAND Gates 



See page 1 -42 for electrical tables. 



A4 Y4 B3 A3 Y3 

|14 13 12 11 10 9 



Pi fE^ 



A1 B1 Y1 A2 B2 Y2 GND 

5426/7426(J),(N);54L26/74L26(J),{N); 
54LS26/74LS26(J),(N),{W) 



27 Triple 3-lnput NOR Gates 



'cc CI Y1 C3 83 A3 Y3 

{i4 13 12 11 10 Is 





A1 81 A2 82 d2 Y2 GNO 



5427/74271 J),(N),(W);54LS27/74LS27{J),(N),(W) 



See page 1-40 for electrical tables. 



30 8-input NAND Gates 



Vcc NC H ■ G NC NC Y NC NC Y GNO H G F 



|l4 |l3 


12 


11 |io Is i 


|l4 |l3 


. |„ 


10 


9 8 










)J 




/ 








Y = ABCDEFGH 




























A 


2 

C 


3 


4 

3 


' ' 1' 1' P P 1' 1' 

F GNO NC A B Vcc C C 


6 7 
E 



5430/7430(J),{N);54H30/74H30(J),(N); 5430/7430(W); 54L30/74L30{W) 

54L30/74L30(J),(N);54LS30/74LS30(J),(N),(W) 
74S30(N) 

See page 1-36 for electrical tables. 
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32 Quad 2-inputOR Gates 



See page 1-52 for electrical tables. 



il4 13 12 



M Y4 B3 A3 Y3 

0 9 



5>J LS^ 



A1 B1 ' Y1 A2 B2 Y2 GNO 

5432/7 432{J),(N),(W);54L32/74L32{J),(N),{W); 
54LS32/74LS32(J),(N),(W) 



37 Quad 2-lnput NAND Buffers 



See page 1-54 for electrical tables. 



84 A4 Y4 B3 A3 Y3 



il4 13 Il2 11 10 L 




A1 B1 VI A2 B2 Y2 GND 



5437/7 437{J),(N),(W);54LS37/74LS37(J),(N),(W) 



38 Quad 2-lnput NAND Buffers with Open-Collector Outputs 



B4 A4 Y4 B3 A3 Y3 




M B1 Y1 A2 82 Y2 GND 

5438/7438{J),(N),{W);54LS38/74LS38(J),{N),(W) 



See page 1-42 for electrical tables. 
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DM54/DM74 Connection Diagrams/Gates 



40 Dual 4-lnput NAND Buffers 



C2 NC B2 A2 

12 II 



Y2 01 CI B1 GI\1D Y2 02 C2 



2 |3 4 3 



l\iC CI D1 Y1 GIMD A1 Yl NC Vcc NC A2 



5440/74401 J), (N); 54H4G/74H40(J), (N); 
54LS40/74LS40(^), (N), (W); 74S40(N) 



5440/7440{W) 



See page 1-54 for electrical tables. 



50 Dual 2-Wide, 2-lnput, AND-OR-INVERT Gates 



Y = AB+CD-i-X 

50: X = output of 5460/7460 
HBO: X = output of 54H60/74H60 
or 54H62/74H62 




B1 A2 B2 



5450/7 456(J), (N); 54H50/74H50(J), (N) 



5450/7450(W) 



See page 1-50 for electrical tables. 
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DM54/DM74 Connection Diagrams/Gates 



51 Dual 2-Wide, 2-lnput AND-OR-INVERT Gates 



D1 CI Yl 



51, H51.S51 



1" 


13 |l2 |l1 10 


9 8 


r 








* 










2 3 4 




• 1' 



A1 A2 B2 C2 



V 1 




5451/7451 (J), (N); 54H51/74H51 (J), (N ); 
74S51(ISI) 



5451/7451 (W) 
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DIVI54/DM74 Connection Diagrams/Gates 



52 Expandable 4-Wide AND-OR Gates 



Vcc I H G 



Y = AB+CDE+FG+HI+X 

X = output of 54H61/74H61 




NC GNO 



See page 1-50 for electrical tables. 



54H52/74H52(J), (N) 



53 Expandable 4-Wide AND-OR-INVERT Gates 



Y = AB+CD+EF+GH+X 

X = output of 5460/7460 




~ Ft \ 



A C D E F NC GNO 



3 Il2 \n |io 



5453/7453(J), (N) 




GND NC F E 



C D 



H53 

Y = AB+CD+EFG+HI+X 

X = output of 54H60/74H60 
or 54H62/74H62 




54H53/74H53(J), (N) 



See page 1-50 for electrical tables. 
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DM54/DIVI74 Connection Diagrams/Gates 



54 4-WideAND-OR.INVERT Gates 



Y GNO NC F 



54 . 

Y = AB+CD+6F+GH 




5454/7454(J), (N) 



5454/7 454(W) 



H54 

Y = AB+CD+EFG+HI 

L54 {J, N), LS54 

Y = AB+CDE+FGH+IJ 



Vcc 

1" 


-. 1 H Y 

13 |l2 11 jlO 9 8 














1 

i ( 


2 


3 4 |s js 1? 
1 E F G GNO 



Vcc J I H G F NC 



11 ilO 




54H54/74H54(J), (N) 



54L54/74L54(J),(N);54LS54/74LS54(J),(N),(W) 



L54(W) 

Y = ABC+DE+FG+HIJ 




54L54/74L54(W) 

See page 1-56 for electrical tables. 
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DM54/DM74 Conr^ection Di agrams/Gates 



55 2-Wide, 4-lnput AND-OR^INVERT Gates 



H55 (EXPANDABLE) 

Y = ABCD+EFGH+X 

. X = output of 54H60/74H60 
or 54H62/74H62 

L55 (J, N), LS55 

Y = ABCD+EFGH 




NC GND 



54H55/74H55(J).(N) 



54L55/74L55{J),{N);54LS55/74LS55(J).(N),(W) 



L55(W) 

Y = ABCD+EFGH 



See page 1-50 {H55), 1-56 (L55 and LS55) for electrical tables. 



D MC Y GNO NC l\IC H 

U jl3 12 |l1 jio jg 8 

""XT 





5 6 7 

C Vcc E F G 



54L55/74L55(W) 



60 Dual 4-lnput Expanders 



D1 XI XI X2 X2 D2 



60 

X = ABCD when connected to X and 
X inputs of 5423/7423, 5450/7450 
or 5453/7453 



H60 

X = ABCD when connnected to X 
and X inputs of 54H50/74H50, 
54H53/74H53, or 54H55/74H55 



A1 B1 CI .A2 B2 C2 GND 

5460/7460{J),(N);54H60/74H60(J),(N) 

See page 1-58 (60), 1-59 (H60) for electrical tables. 



X2 X2 02 GND C2 B2 A2 

14 13 12 . !11 10 9 8 



3 |. 

XI XI A1 Vcc B1 

5460/7 460(W) 



CI D1 
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DM54/DM74 Connection Diagrams/Gates 



61 Triple 3- in put Expanders 



X = ABC when connected to X input 
of 54H52/74H52 




C2 GND 



See page 1-60 for electrical tables. 



54H61/74H61(J),(N) 



62 4-WideAND-OR Expander 



X= AB + CDE + FGH + U when 
connected to X and X inputs 
of 54H50/74H50, 54H53/74H53 
or 54H55/74H55 




X GND 



See page 1-59 for electrical tables. 



54H62/74H62U),(N) 



64 4 Wide AND-OR-INVERT Gates 



Vcc D C 



K J Y 



Y = ABCD + EF + GHI + JK 



1 2 3 4 |5 6 |7 

A . E F G H I GND 



74S64{N) 



See page 1-56 for electrical tables. 
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65 4WideAND-0R-INVERT Gates with Open-Collector Outputs 



Y = ABCD + EF + GHi + JK 




74S65{N) 



See page I-6I for electrical tables. 
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DM54/DM74 Connection Diagrams/Flip-Flops 



70 AND-Gated J-K Positive-Edge-Triggered Flip-Flops with Preset and Clear 



TRUTH TABLE 



INPUTS 


OUTPUTS 


PR 


CLR 


CLK 


J 


K 


Q Q 


L 


H 


L 


X 


X ;• 


H L 


H 


L 


L 


X 


X 


L H 


L 


L 


X 


X 


X 


H* H* 


H 


H 




L 


L 


QO QO 


H 


H 


t 


H 


L 


H L 


H 


H 


t ■ 


L 


H 


L ., H 


H 


H 


t 


H 


H 


TOGGLE 


H 


H 


L 


X 


X 


QO QO 



J = J1 •J2 •J_ 
K= Kl •K2-K_ 

If inputs J and K are not used, they 
must be grounded. 
Preset or Clear function can occur 
only when clock input is low. 



1" 


13 


12 


11 1 


0 9 


8 










) ■ 








-> 

) ■ 
? 




3 


4 S 


r 1' 



[13 |l2 



NC CLR J1 J2 J Q 6ND 

5470/7470(J),(N) 



K2 K Q GND Q J J2 



11 10 



See page 1-62 for electrical tables. 



5470/7470(W) 



H71 AND-OR-Gated J-K Master-Slave Flip-Flops with Preset 



TRUTH TABLE 



INPUTS 


OUTPUTS 


PR 


CLK 


J 


K 


Q Q 


L 


X 


X 


X 


H L 


H 


-TL 


L 


L 


QO QO 


H 


_n_ 


H 


L 


H L 


H 




L 


H 


L H 


H 


-TL 


H 


H 


TOGGLE 



J = (J1A ' JIB) + (J2A • J2B) 
K = (K1A • K1B) + (K2A • K2B) 




See page 1-64 for electrical tables. 



54H71/74H71(J),(N) 



Notes: _J~L. = high-level pulse; data inputs should be held constant while clock is high; data is transferred to output on the falling edge of the 
pulse. 

GO = the level of Q before the indicated input conditions were established, 

TOGGLE: Each output changes to the complement of its previous level on each active transition (pulse) of the clock. 
*This configuration is nonstable, that is, it will not persist when preset and ctear'inputs return to their inactive (high) level. 
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DM54/DIVI74 Conne<:tion Diagrams/Flip-Flops 



L71 AND-Gated R-S Master-SJave FIrp-Flaps with Preset and Clear 



TRUTH TABLE 



INPUTS 


OUTPUTS 


PR 


CLR 


CLK 


S 


R 


Q Q 


L 


H 


X 


X 


X 


H L 


H 


L 


X 


X 


X 


L H 


L 


L 


X 


X 


X 


H* H* 


H 


H 


J-L 


L 


L 


QO QO 


H 


H 


JTL. 


H 


L 


H L 


H 


H 


J-L 


L 


H 


L H 


H 


H 


-TL 


H 


H 


INDETER- 












MINATE 



R = R1 • R2- R3 
S = SI • S2 • S3 



12 11 I to 




3 4 5 

NC CLR Si S2 S3 Q 6N0 

54L71/74L71{J),(N) 



R3 R2 Q 6N0 Q S3 S2 

13 |l2 111 



See page 1-66 for electrical tables. 



54L71/74L71(W) 



72 AND-Gated J-K Master-Slave Flip-Flops with Preset and Clear 



TRUTH TABLE 



INPUTS 


OUTPUTS 


PR 


CLR 


CLK 


J 


K 


Q Q 


L 


H 


X 


X 


X 


H L 


H 


L 


X 


X 


X 


L H 


L 


L 


X 


X 


X 


H* H* 


H 


H 


_n_ 


L 


L 


QO QO 


H 


H 


JX 


H 


L 


H L 


H 


H 


_rL 


L 


H 


L H 


H 


H 


-TL 


H 


H 


TOGGLE 



J = J1-J2-J3 
K = K1'K2-K3 




5472/7472(J),(N);54H72/74H72{J),(N); 
54L72/74L72(J),(N) 



CLK PR Vcc CLR NC 

5472/7472{W);54L72/74L72{W) 



See page 1-62 (72), 1-64 (H72), 1-66 (L72) for electrical tables. 



Notes: JTL. = high-level pulse; data inputs should be held constant while clock is high; data is transferred to output on the falling edge of the 
pulse. 

QO = the level of Q before the indicated input conditions were established. 

TOGGLE: Each output changes to the complehrient of its previous level on each active transition (pulse) of the clock. 
*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level. 
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DIVI54/DM74 Connection Diagrams/Flip-Flops 



73 Dual J-K Flip-Flops with Clear 



TRUTH TABLE 
73, H73, L73 



INPUTS 


OUTPUTS 


CLR 


CLK 


J 


K 


0 0 


L 


X 


X 


X 


L H 


H 


J~L:, 


L 


L 


QO QO 


: H 


-TL 


H 


L 


H L 


H 


-TL 


L 


H 


L H 


H 


_rL 


H 


H 


VOGGLE 



TRUTH TABLE 
LS73 



INPUTS 


OUTPUTS 


CLR 


CLK 


J 


K 


Q 0 


L 


X 


X 


X 


L H 


H 


i 


L 


L 


QO QO 


H 


1 


H 


L 


H L 


H 




L 


H 


L H 


H 


i 


H 


H 


TOGGLE 


H 


H 


X 


X 


QO QO 



See page 1-62 (73), 1-64 (H73), 1-66 (L73), 1-68 (LS73) for electrical tables. 



I ai 01 GND K2 

14 13 12 \u |lO 



CLK1' CLR1 



2 p j4 % je 



CLK 2 CLR 2 



5473/7473(J), (N), (W); 54H73/74H73(J), (N); 
54L73/74L73 (J),(N), (W); 
54LS73/74LS73(J), (N), (W) 



74 Dual D Positive-Edge-Triggered Flip-Flops with Preset and Clear 



TRUTH TABLE 



INPUTS 


OUTPUTS 


PR 


CLR 


CLK 


D 


0 0 


L 


H 


X 


X 


H L 


H 


L 


X 


X 


L H 


L 


L 


x^ 


X 


H* H* 


H 


H 


t 


H 


H L 


H 


H 


t 


L 


L H 


H 


H 


L 


X 


QO QO 



Vcc CLR 2 02 CLK 2 PR 2 




CLRI Dl CLK1 PR1 



5474/747 4(J),(N); 54H74/74H74(J),(N); 
54L74/74L74(J),(N); 54LS74/74LS74{J),(N),(W); 
74S74(N) 



12 |ii 



17 

CLK1 Dl CLR1 , Vcc CLR 2 02 CLK 2 

5474/7474(W); 54L74/74L74(W) 



See page 1-62 (74), 1-64 (H74), 1-66 (L74), 1-68 (LS74), 1-70 (S74) for electrical tables. 



Notes: _n_ = high-level pulse; data inputs should be held constant while clock is high; data is transferred to output on the falling edge of the 
pulse. 

QO = the level of Q before the indicated input conditions were established. 

TOGGLE: Each output changes to the connplement of its previous level on each active transition (pulse) of the clock. 
*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level. 
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DM54/DM74 Connection Diagrams/Flipi-Flops 



76 Dual J-K Flip-Flops with Preset and Clear 



TRUTH TABLE 
76, H76 



INPUTS 


OUTPUTS 


PR 


CLR 


CLK 


J 


K 


P Q 


L 


H 


X 


X 


X 


H L 


H 


L 


X 


X 


X 


L H 


L 


L 


X 


X 


X 


H* H* 


H 


H 


JTL 


L 


L 


QO QO 


H 


H 


J~L 


H 


L 


H L 


H 


H 


Sl- 


L 


H 


L H 


H 


H 


-TL 


H 


H 


TOGGLE 



TRUTH TABLE 
LS76 



INPUTS 


OUTPUTS 


PR 


CLR CLK 


J 


K 


Q Q 


L 


H 


X 


X 


X 


H L 


H 


L 


X 


X 


X 


L H 


L 


L 


X 


X 


X 


H* H* 


H 


H 




L 


L 


QO QO 


H 


H 




H 


L 


H L 


H 


H 




L 


H 


L H 


H 


H 




H 


H 


TOGGLE 


H 


H 


H 


X 


X 


QO QO 



16 


5 |l4 il3 






— 1 

-0 0| 

js 4 


r 

|s el? 8 



Vcc CLK 2 PR 2 



5476/7476(J), (N), <W); 54H76/74H76(J), IN); 
54LS76/74LS76(J), (N), (W) 



See page 1-62 (76), 1-64 (H76), 1-68 (LS76) for electrical tables. 



78 Dual J-K Flip-Flops with Preset, Common Clear, and Common Clock 



TRUTH TABLE 
H78, L78 



INPUTS 


OUTPUTS 


PR 


CLR 


CLK 


J 


K 


Q 


Q 


L 


H 


X 


X 


X 


H 


L 


. H 


' L 


X 


X 


X 


L 


H 


L 


L 


X 


X 


X 


H* 


H* 


H 


H 


-TL 


L 


L 


QO 


QO. 


H 


H 


J-L 


H 


L 


H , 


L , 


H 


H 


J-L 


L 


H 


L 


H 


H 


H 


_n_ 


H 


H 


TOGGLE 



Vcc PR1 CLR J2 PR 2 CLK K2 




1 2 3 4 5 S j? 

K1 Q1 Q1 J1 Q2 Q2 GND 



54H78/74H78(J),(N) 



TRUTH TABLE 
LS78 



INPUTS 


OUTPUTS 


PR 


CLR 


CLK 


J 


K 


Q Q 


L 


H 


X 


X 


X 


H L 


H 


L 


' X 


X 


X 


L H 


L 


L 


X 


X 


X 


H* H* 


H 


H 


; 


L 


L 


QO QO 


H 


H 


I 


H 


L 




H 


H 




L 


H 


L H 


H 


H 




H 


H 


TOGGLE 


H 


H 


H 


X 


X 


QO QO 



K1 Q1 Q1 GI\IO J2 Q2 Q2 

12 11 jlO 



See page 1-64 {H78), 1-66 (L78), 1-68 (LS78) for electrical tables. 



CLK PR1 J1 Vcc CLR PR 2 K2 



54L78/74L78(J), (N), (W); 
54LS78/74LS78(J), (N), (W) 



Notes: = high-level pulse; data inputs should be held constant while clock is high; data is transferred to output on the falling edge of the 

pulse. 

QO = the level of Q before the indicated input conditions were established. 

TOGGLE: Each output changes to the complement of its previous level on each active transition (pulse) of the clock. 
*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level. 
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86 Quad 2-lnput EXCLUSIVE-OR Gates 



'cc 84 A4 Y4 

1 14 t3 12 11 



A3 Y3 



A1 B1 Y1 A2 B2 Y2 6ND 

5486/7486(J), (N), (W); 
54L.S86/74LS86(J), (N), (W); 74S86(N) 



TRUTH TABLE 
J6, L86, LS86, S86) 



INPUTS 


OUTPUT 
Y 


A B 


L L 


L 


L H 


H 


H L 


H 


H H 


L 



Y = A0B = AB + AB 



Vcc B4 A4 Y4 Y3 83 A3 

lu |l3 12 11 10 9 



4 



[55 



A1 B1 Y1 Y2 A2 B2 GND 



54L86/74L86(J),(N) 




1 2 3 j4 5 6 7 

Yi A1 B1 Vcc A2 B2 Y2 



54L86/74L86(W) 

See page 1-72 for electfical tables. 
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DM54/DM74 Connection Diagrams/Flip-Flops 



103 Dual J-K Negative-Edge-Triggered Flip-Flops with Clear 



TRUTH TABLE 



INPUTS 


OUTPUTS 


CLR 


CLK 


J 


K 


Q Q 


L 


X 


X 


X 


L H 


H 




L 


L 


QO QO 


H 




H 


L 


H L 


H 




' L 


H 


L; H 


H 


f 


H 


H 


TOGGLE 


H 


H 


X 


X 


QO QO 



J1 Q1 <'<^D K2 02 Q2 

12, 111 



|l 2 j3 jl 

CLK1 ; CLR1 K1 Vcc CIK2 CLR 2 J2 





r 




1 






-o 




F 


O— j 



See page 1-74 for electrical tables. 



54H103/74H103(J),(N) 



106 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear 



TRUTH TABLE 



INPUTS 


OUTPUTS 


PR 


CLR 


CLK 


J 


K 


Q Q 


L 


H 


X 


X 


X 


H L 


H 


L 


X 


X 


X 


L H 


L 


L 


X 


X 


X 


H* H* 


H 


H 




L 


L 


QO QO 


H 


H 


I 


H 


L 


H L 


H 


H 


I 


L 


H 


L H 


H 


H 




H 


H 


TOGGLE 


H 


H 


H 


X 


X 


QO QO 



See page 1-74 for electrical tables. 



K1 Q1 01 Sm K2 02 02 J2 

16 15 114 |l3 12 11 



1 2 3 l4 j5 6 j7 

CLK1 PR1 CLR1 Jl Vcc CLK 2 PR 2 CLR 2 



54H106/74H106(J), (N) 



107 Dual J-K Master-Slave Flip-Flops with Clear 



TRUTH TABLE 



INPUTS 


OUTPUTS 


CLR 


CLK 


J 


K 


Q Q 


L 


X 


X 


X 


L H 


H 


J-L 


L 


L 


QO QO 


H 


J-L 


H 


L 


H L 


H 


. _n_ 


L 


H 


L H 


H 


-TL 


H 


H 


TOGGLE 



Vcc CLR 1 CLK 1 



|l4 13 1 12 



CLR 2 , CLK 2 



11 | lO 



4= 



3 



J1 01 01 K1 '■" 02 52 GND 



See page 1-62 (107), 1-68 (LS107) for electrical tables. 



54107/74107(J),(N); 
5'4LS107/74LS107(J), (N), (W) 



Notes: _n_ = high-level pulse; data inputs should be held constant while clock is high; data is transferred to output on the falling edge of the 
pulse. > 

QO = the level of Q before the indicated input conditions were established. 

TOGGLE: Each output changes to the complemerit-of its previous level on each active transition (pulse) of the clock. 

*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level. , 
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DM54/DM74 Connection Diagrams/Flip-Flops 



108 Dual J-K Negative- Edge-Triggered Ftip-Flops with Preset, Common Clear, and Common Clock 

PR 



TRUTH TABLE 



Vcc PB1 CLR a PR 2 CLK K2 

13 Il2 ill 



INPUTS 


OUTPUTS 


PR 


CLR 


CLK 


J 


K 


Q Q 


L 


H 


X 


X 


X 


H L 


H 


L 


X 


X 


X 


L H 


L 


L 


X 


X 


X 


H* H* 


H 


H 




L 


L 


QO QO 


H 


H 


i 


H 


L 


H L 


H 


H . 


\ 


L 


H 


L H 


H 


H 




H 


H 


TOGGLE 


H 


H 


H 


X 


X 


QO QO 



K1 Q1 Q1 J1 Q2 02 GNO 



54H108/74H108(J), (N) 



See page 1-74 for electrical tables. 



109 Dual J-K Positive-Edge-Triggered Flip-Flops with Preset and Clear 



Vcc CLR 2 J2 K2 CLK 2 PR 2 Q2 Q2 



TRUTH TABLE 



INPUTS 


OUTPUTS 


PR 


CLR 


CLK 


J 


K 


Q Q 


L . 


H 


X 


X 


X 


H L 


H 


L 


X 


X 


X 


L H 


L 


L 


X 


X 


X 


H* H* 


H 


H 


t 


L 


L 


L H 


H 


H 


t 


H- 


L 


TOGGLE 


H 


H 


t 


L 


H 


QO- QO 


H 


H 


t 


H 


H 


H L 


H 


H 


L 


X 


X 


QO QO 



' Miti'i^ l " I ' 



See page 1-62 (109), 1-68 (LSI 09) for electrical tables. 



2 j3 4 5 6 ^1 

CLR1 J1 i(1 CLK1 PR1 Q1 Q1 GND 

54109/74109(J), (N), (W); 
54LS109/74LS109(J), (N), (W) 



TI2 Dual J-K Negative- Edge-Triggered Flip-Flops with Preset and Clear 



TRUTH TABLE 



Vcc CLR1 CLR 2 CLK 2 K2 J2 PR 2 Q2 

lie IS 14 13 12 11 10 9 



INPUTS 


OUTPUTS 


PR 


CLR 


CLK 


J 


K 


Q Q 


L 


H 


X 


X 


X 


H L 


H 


L, 


X 


X 


X 


L H 


L 


L 


X 


X 


X 


H* H* 


H 


H 




L 


L 


QO QO 


H 


H 


i 


H 


L 


H L 


H 


H 




L 


H 


L H 


H 


H 


1 


H 


H 


TOGGLE 


H 


H 


H 


X 


X 


Qb QO 



CLK1 K1 J1 PR1 Q1 01 02 GND 



54LS112/74LS112(J), (N), (W); 74S1 12(IV) 



See page 1-68 (LS1 12), 1-70 (S1 12) for electrical tables. 



Notes: QO = the level of Q before the indicated input conditions were established. 

TOGGLE: Each output changes to the complement of its previous level on each active transition of the clock. 

*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level. 
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DM54/DM74 Connection Diagrams/Flip-Flops 



113 Dual J-K Negative-Edge-Triggered Flip-FIops with Preset 



TRUTH TABLE 



INPUTS 


OUTPUTS 


PR 


CLK 


J 


K 


Q Q 


, L 


X 


X 


X 


H L 


H 


i 


L 


L 


QO QO 


H 


i 


H 


L 


H L 


H 


l 


L 


H 


L H 


, H 


■ i 


H 


H 


TOGGLE 


H 


H ' 


X 


X 


QO QO 



! J2 PR 2 

22 11 j^io 



CLK1 K1 J1 PR1 Ql Ql Gi\iO 



54LS113/74LS113(J), (N), (W); 74S1 13(N) 



See page 1-68 (LS1 13), 1-70 (S113) for electrical tables. 



114 Dual J-K Negative-Edge-Triggered Flip-FIops with Preset, Common Clear, and Common Clock 

Vcc CLK K2 J2 PR 2 Q2 Q2 

jl4 13 |l2 ri 21 



TRUTH TABLE 



INPUTS 


OUTPUTS 


PR 


CLR 


CLK 


J 


K 


Q Q 


L 


H 


X 


X 


X 


H . L 


H 


L 


X 


X ' 


X 


L H 


L 


L 


X 


X 


X 


H* H* 


H 


H 


I 


L 


L 


QO QO 


H 


H 




H 


L ' 


H L 


H 


H 




L 


H 


L H 


H 


H 




H 


H 


TOGGLE 


H 


H 


H 


X 


X 


QO QO 




54LS114/74LS114(J), (N), (W); 74S114(N) 



See page 1-68 (LS1 14), 1-70 (S114) for electrical tables. 



Notes: QO = the level of Q before the indicated input conditions were established. 

TOGGLE: Each output changes to the complement of its previous level on each active transition of the clock. 

*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level. 
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DM54/DM74 Connection Diagrams/One Shots 



121 One Shots 



TRUTH TABLE 



INPUTS 


OUTPUTS 


A1 


A2 


B 


Q 


Q 


L 


X 


H 


L 


H 


X 


L 


H 


L 


,H 


X 


X 


L 


L 


H 


H 


H 


X 


L 


H 


H 


, i 


H 








H 


H 


_rL 


n_r 


^. 


^ . 


H 




u~ 


L 


X 


t 




"LT 


X 


L 


t 


J-L 





See page 1-76 for electrical tables. 



Vcc ' NC NC Cext Cext Rint NC 

11 jlO 9 8 , 



jl4 jl3 }l2 



Q NC A1 -*A2 B 

5412t/74121(J), (N), (W) 



Q GND 



122 Retriggerable One Shots with Clear 

TRUTH TABLE 



INPUTS 


OUTPUTS 


CLEAR 


A1 


A2 


B1 


B2 


Q 


Q 


L 




X 


X 


X 


L 


H 


X 


H 


H 


X 


X 


L 


H 


X 


X 


X 


L 


X 


L 


H 


X 


X 


X 


X 


L 


L 


H 


X 


L 


X 


H 


H 


L 


H 


H 


L 


X 


t 


H 




i_r 


H 


L 


X 


H 


t 


_n_ 


~Lr 


H 


X 


L 


H 


H 


L 


H 


H 


X 


L 


t 


H 


_n_. 


"LT 


H 


X 


L 


H 


t 


ji_ 


"i_r 


H 


H 


1 


H 


H 


_rL 


"LT 


H 


i 


i 


H 


H 




~ir 


H 


i 


H 


H 


H 


_rL 


i_r 


t 


L 


X 


H 


H 


_n_ 




t 


X 


L 


H 


H 








A1 A2 B1 B2 CLR Q 

54LS122(J), {W);74LS122(J), (N) 



See page 1-78 for electrical tables. 



123,123 A Dual Retriggerable One Shots with Clear 



TRUTH TABLE 



INPUTS 


OUTPUTS 


A B CLR 


Q Q 


H X H 
X L H 
L t H 

. i. H H 
XXL 


L H 
L H 

-TL i_r 

,j~L, .i_r 

L H 




See page 1-78 for electrical tables. 



54123/74123{J), (N), (W); 
,54L123A/74L123A(J), (N), (W); 
54LS123/74LS123(J), (N), (W) 



Notes: _n_ = one high-level pulse, "T-T = one low-level pulse. 

To use the internal timing resistor of 54121/74121, connect Rj(sjjto Vcc- 

An external timing capacitor may be connected between CgxT FIeXT/^EXT (positive). 

For accurate repeatable pulse widths, connect an external resistor between ReXT'^^EXT ^CC ^vith R||\it open-circuited. 
To obtain variable pulse widths, connect external variable resistance between R|NT or ReXT^^EXT Vqc- 



1-26 
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DM54/DM74 Connection Diagrams/Gates 



125 TRI-STATE Quad Buffers 



TRUTH TABLE 



IMPUTS 


OUTPUT 
Y 


A 


C 


H 


L 


H 


L 


L 


L 


X 


H 


Hi-Z 



t A4 Y4 

13 12 11 



A1 Y1 C2 A2 Y2 CND 



See page 1-80 for electrical tables. 



54125/74125{J), (N), (W); 
54LS125/74LS125(J), (N), (W) 



126 TRI-STATE Quad Buffers 



TRUTH TABLE 



INPUTS 


OUTPUT 
Y 


A C 


H H 


H 


L H 


L 


X L 


Hi-Z 



I M y4 

13 12 



CI A1 Y1 C2 A2 Y2 GND 



See page 1-80 for electrical tables. 



541 26/741 26(JK (N), (W); 
54LS126/74LS126(J), IN), (W) 



132 Quad 2-lnput NAND Schmitt Triggers 




A1 81 Y1 A2 



Y2 6N0 



See page 1-48 for electrical tables. 



54132/74132(J), (N), (W); 
54LS132/74LS132(J). (N), (W) 
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DIVI54/DM74 Connection Diagrams/Gates 



133 13-input NAND Gates 



Vcc M L , K J 



Y = ABCDEFGHIJKLM 



|l6 15 14 13 12 11 llO 9 




See page 1-36 for electrical tables. 



74S133(N) 



134 TRI-STATE 1 2-1 nput NAND Gates 



Y = ABCDEFGHIJKL 
Output is off (disabled) when 
output control is high. 



|l6 |l5 


14 


13 


12 




10 g 












i, 
















d. 




2 


3 


4 


5 


6 


' 1' 



See page 1-80 for electrical tables. 



74S134(N) 



135 Quad EXCLUSIVE-OR/NOR Gates 



TRUTH TABLE 



INPUTS 


OUTPUT 
Y 


A B C 


L L L 


L 


L H L 


H 


H L L 


H 


H H L 


L 


L L H 


H 


L H H 


L 


H L H 


L 


H H H 


H 


Y={A©B)©C = 



ABC + ABC -1- ABC + ABC 
See page 1-82 for electrical tables. 




74S135{N) 
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DM54/DM74 Connection Diagrams/Gates 



136 Quad EXCLUSIVE-OR Gates with Open-Collector Outputs 



/ 



TRUTH TABLE 



INPUTS 


OUTPUT 
Y 


A B 


L L 


L 


L H 


H 


H L 


H 


H H 


L 



Y = A©B = AB + AB 



'cc 84 A4 Y4 B3 A3 Y3 

|l4 13 12 11 10 9 



5e>J 



A1 Bl Y1 A2 82 Y2 GRID 



See page 1-84 for electrical tables. 



54LS136/74LS136(J), (N), (W) 
74S136{N) 



140 Dual 50-Ohm Line Drivers 



02 C2 i\IC 82 A2 Y2 




Y1 GND 



74S140{N) 



See page 1-54 for electrical tables. 
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DM54/DM74 Connection Diagrams/One Shots 



221 Dual One Shots with Schmitt-Trigger inputs 



TRUTH TABLE 



INPUTS 


OUTPUTS 
Q Q 


CLEAR A B 


L X X 
X H X 
X X L 
H L t 
H 4 H 


L H 

L ■ H - 
L H 

_rL i_r 




54LS221/74LS221(J), (N), (W) 



See page 1-76 for electrical tables. 



Notes: __n_ = one high-level pulse, "TJ" = one low-level pulse. 

An external timing capacitor may be connected between CgxT •^EXT^^^EXT (positive). 

For accurate repeatable pulse widths, connect an external resistor between ReXT^'^EXT ^CC- 

To obtain variable pulse widths, connect external variable resistance between ReXT^^EXT ^'^^ ^CC- 
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DM54/DM74 Connection Diagrams/Gates 



260 Dual 5- Input NOR Gates 



Y = A+B+C+D+E 



See page 1-40 for electrical tables. 



El 01 E2 02 C2 



|l4 


13 |l2 


11 


10 


9 8 




2 


3 


4', 


5 





A1 B1 CI A2 Y1 Y2 6N0 



74S260(N) 



266 Quad EXCLUSIVE-NOR Gates with Open-Collector Outputs 



TRUTH TABLE 



INPUTS 


OUTPUT 


A B 


Y 


L L 


H 


L H 


L 


H L 


L 


H H 


H 



Y = A ©B = AB + AB 




p)E>| [— <3q" 



A1 81 Y1 Y2 A2 B2 GftIO 



See page 1 -84 for electrical tables. 



54LS266/74LS26e(J), (N), (W) - 
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DM54/DM74 Connection Diagrams/Buffers 



365 TRI-STATE Hex Buffers 



TRUTH TABLE 



INPUTS 


OUTPUT 
Y 


G1 


G2 


A 


H 


X 


X 


• Z ' 


X 


H 


X 


z 


L 


' L 


H 


H 


L 


L 


L 


L 



Vcc & 

I.. 


2 A 
15 


6 Y 
14 


6 A 
13 


5 Y 
12 


B A 
11 


4 V4 
10 9 


rOl 








■\>- 




1 


/ " 

rl 




I 

ri 




rl 






2 


3 


4 


5 


6 . 


' 1' 



See page 1-86 for electrical tables. 



54365(J), (W)/74365(J), (N), (W); 
54LS365/74LS365(J), (N), (W) 



Vcc G 


2 A 
15 


6 Y 
14 


6 A 
13 


5 Y 
12 


5 A 
11 


4 Y4 
10 9 


F 




1 










rl 




n 




I 




1 


2 


3 


4 


5 


6 


' 1' 



366 TRI-STATE Hex Buffers 



TRUTH TABLE 



INPUTS 


OUTPUT 
Y 


G1 


G2 


A 


H 


X 


X 


Z 


X 


H 


X 


Z 


L 


L 


H 


L 


L 


L 


L 


H 



See page 1-86 for electrical tables. 



54366{J), (W)/74366(J), (N), (W); 
54LS366/74LS366(J), (N), (W) 



367 TRI-STATE Hex Buffers 



TRUTH TABLE 



IWPUTS 


OUTPUT 
Y 


G A 


H X 


Z 


L H 


H 


L L 


L 



G2 A6 Y6 A5 Y5 A4 Y4 

16 15 14 13 12 











V 




1 















Gl A1 Y1 A2 Y2 A3 Y3 GNO 



See page 1-86 for. electrical tables, 



54367(J), {W)/74367(J), (N), (W); 
54LS367/74LS367(J), (N), (W) 
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DIVI54/DM74 Connection Diagrams/Buffers 



368 TR I -STATE Hex Buffers 



TRUTH TABLE 



INPUTS 


OUTPUT 
Y 


G A 


H X 


Z 


L H 


L 


L L 


H 



See page 1-86 for electrical tables. 



Vcc &2 A6 Y6 A5 YS A4 Y4 

|t6 15 14 13 12 11 10 



^ Y T 

r{Ioi 



g1 A1 Y1 A2 Y2 A3 Y3 GNO 

54368(J). (W)/74368{J), (N), (W); 
54LS368/74LS368{J), (N), (W) 
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blVI54/DM74 Connection Diagrams/Gates 



386 Quad EXCLUSIVE-OR Gates 



TRUTH TABLE 



INPUTS 


OUTPUT 


A B 


L L 


L 


L H 


H 


H L 


H 


H H 


L 



Y = A©B = AB + AB 



B4 A4 Y4 Y3 B3 A3 

|14 113 12 11 10 9 



L55 



1 2 

A1 B1 Y1 Y2 A2 B2 GND 



Ft 



54LS386/74LS386{J), (N), (W) 



See page 1-72 for electrical tables. 
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NatioiMri Semiconductor 
54/74 SSI DEVKES 
Electrical Tables 
Section 1 



Max Ratings/Operating Conditions 



RATINGS 


54/74 
SERIES 


54H/74H 
SERIES 


54L/74L 
SERIES 


54LS/74LS SERIES 


54S/74S 
SERIES 


UNITS 


DIODE 
INPUTS 


EMITTER 
INPUTS 


Maximum Allowable 
Supply Voltage 


7 


7 


8 


7 


7 


7 


V 


Guaranteed Operating 
Supply Voltage Range 


54 


4.50 to 5.50 


V 


74 


4.75 to 5.25 


Maximum Input Voltage 


5.5 


5.5 


5.5 


7 


5.5 


5.5 


V 


Maximum Voltage to Open- 
Collector Outputs* 


7 


7 


8 


7 


7 


7 


V 


Operating Free-Air 
Temperature Range 


54 


-55 to +125 


°C 


74 


0 to +70 


Storage Temperature Range 


-65 to +150 





* Except for selected high voltage types, as specified in electrical tables. 
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Electrical Characteristics over recommended operating free-air temperature range {unless otherwise noted). 



PARAMETER 

/ 


CONDITIONS 


DM54/74 


DIVI54H/74H 


DM54L/74L 


DM54LS/74LS 


DM74S 


UNITS 


00, 04 
10, 20, 30 


HOO, H04 
H10, H20, H30 


LOO, L04 
L10, L20, L30 


LSOO 
LS04, LSiO 


SOO, S04 
810, 820 


IVIIIM i Tr\l| IVI/AyV 


IVIIIv 1 1 r \ 1/ IVIM^x 


MIM TYP/ll MAX 


MIN TYP(1) MAX 


MIN TYP(1) MAX 


V|H 


High Level Input Voltage 




2 


2 


2 


2 


2 


V 


V,L 


Low Level Input Voltage 




DM54 


0.8 


0.8 


0.7 


0.7 


N/A 


V 


DM74 


0.8 


0.8 


0.7 


0.8 


0.8 


V, 


Input Clamp Voltage 


Vcc = Min 


1, --8 mA 




-1.5 


N/A 








1, =-12mA 


—1 5 




N/A 






1, =-18 mA 






N/A 


-1.5 


-1.2 


'oh 


High Level Output Current 




-400 


-500 


-200 


-400 


-1000 


M 


VOH 


High Level Output Voltage 


Vcc = Min, V,L = Max 
loH = Max 


DM54 


2.4 3.4 


2.4 3.5 


2.4 3.3 


2.5 3.4 


N/A 


V 


DM74 


2.4 3.4 ■ 


2.4 3.5 


2.4 3.2 


2.7 3.4 


2.7 3.4 


Iql 


Low Level Output Current 




DM54 


16 


20 


2 


4 


N/A 


mA 


DM74 


16 


20 


3.6 


8 


20 


Vol 


Low Level Output Voltage 


Vcc = Min 
V,H=2V 


Iql ~ Max 


DM54 


0.2 0.4 


0.2 0.4 


0.15 0.3 


0.25 0.4 


N/A 


V 


DM74 


0.2 0.4 


0.2 0.4 


0.2 0.4 


0.35 0.5 


0.5 


Iql = 4 mA 


DM74 








'0.4 




h 


Input Current at Maximum 
Input Voltage 


Vcc Max 


V, = 5.5V 


1 


1 


0.1 




1 


mA 


V, =7V 








0.1 




itH 


High Level Input Current 


Vcc = Max 


V, = 2.4V 


40 


50 


10 






mA 


V, = 2.7V 








20 


50 


l|L 


Low Level Input Current 


Vcc ^ Max 


V, = 0.3V 






-0.18 






mA 


V, = 0.4 V 


LS30 








-0.4 




Others 


-1.6 


-2 




-0.36 




V, = 0.5V 










-2 


'os 


Short Circuit Output 
Current 


Vcc = Max(2) 


DM54 


-20 -55 


-40 . -100 


-3 -15 


-30 -130 


N/A 


mA , 


DM74 


-18 -55 


-40 -100 


-3 -15 


-30 -130 


-40 -100 


'cc 


Supply Current 


Vcc ~ Max 


See Table 





Notes 

(1) All typical values are at Vqc = 5V, T^ = 25° C. 

(2) Not nnore than one output should be ishorted at a time, and for DM54H/DM74H, DM54LS/DM74LS and DM74S, duration of short circuit should not exceed one second. 

(3) National Seiniconductor temporarily reserves the right to ship DM54/DM74LS00, LS04, LS10, LS20, LS30 devices which have a minimum Iqs = 5.0 mA. 



Supply Currents 





•CCH 


(mA) 


ICCL (mA) 


Lit viut: 


Total With Outputs High 


Total With Outputs Low 




TYP 


MAX 


TYP 


MAX 


00 


4 


8 


12 


22 


04 


6 


12 


18 


33 


10 


3 


6 


9 


16.5 


20 


2 


4 


6 


11 


30 


1 


2 


3 


6 


HOO 


10 


16.8 


26 


40 


H04 


16 


26 


40 


58 


H10 


7.5 


12.6 


19.5 


30 


H20 


5 


8.4 


13 


20 


H30 


2.5 


4.2 


6.5 


10 


LOO' 


0.44 


0.8 


1.16 


2.04 


L04 


0.66 


1.2 


1.74 


3.06 


L10 


0.33 


0.6 


0.87 


1.53 


L20 


0.22 


0.4 


0.58 


1.02 


L30 


0.1 1 


0.2 


0.29 


0.51 


LSOO 


0.8 


1.6 


2.4 


4.4 


LS04 


1.2 


2.4 


3.6 


6.6 


LSIO 


0.6 


1.2 


1.8 


3.3 


LS20 


U.H 


U.o 




z.z 


LS30 


0.35 


0.5 


0.6 


1.1 


SOO 


■ 10 


16 


20 


36 


S04 


15 


24 


30 


54 


S10 


7.5 


12 


15 


27 


S20 


5 


8 


10 


18 


S30 


3 


5 


5.5 


10 


SI 33 


3 


5 


5.5 


10 



Switching Characteristics at Vqq = 5V, Ta = 25^0 



ncx/ir'c 




UUiMl/l 1 lUiMo 


tpLH ins) 
Propagation Delay Time, 
Low-To-High Level Output 


tpHL (ns) 
Propagation Delay Time, 
High-To-Low Level Output 








MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


00, 10 








11 


22 




7 


15 


04, 20 




= 15pF, Rl =400n 




12 


22 




8 


15 


30 








13 


22 




8 


15 


HOO 








5.9 


10 




6.2 


10 


H04 






6 10 




6.5 


10 


H10 


Ci 


= 25 pF, Rl = 280n 




5.9 


10 




6.3 


10 


H20 








6 


10 




7 


10 


H30 








6.8 


10 




8.9 


12 


LOO, L04 
L10, L20 


Cl 


= 50pF, Rl =4kl2 




35 


60 




31 


60 


L30 








35 


60 




70 


100 


LSOO, LS04 
LSIO, LS20 


Cl 


= 15 pF, Rl =2k^2 




9 


15 




10 


15 


LS30 








9 


15 




15 


20 


SOO, SQ4 


Cl 


= 15 pF, Rl =280^2 


2 


3 


4.5 


2 


3 


5 


S10, S20 


Cl 


= 50 pF, Rl =2800 




4.5 


7 




5 


8 


S30,S133 


Cl 


= 15 pF, Rl =28012 


2 


4 


6 


2 


4.5 


7 


Cl 


= 50pF, Rl =28012 




5.5 


8 




6.5 


10 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



PARAMETER 


CONDITIONS 


DM54/74 


DM54H/74H 


DMB4L/74L 


DMB4LS/74LS 


DM74S 


UNITS 


01, 03 
05 


HOI 
HOB. H22 


L01, L03 
LOB 


LS01, LS03 
LSOB, LSI 2, LS22 


S03 
SOB, S22 


MIN TYP{1) MAX 


MIN TYPd) MAX 


MIN TYPd) MAX 


MIN TYP(I) MAX 


MIN TYPd) MAX 


VrH 


High Level Input Voltage 




2 


2 


2 


2 


2 


V 




Low Level Input Voltage 




DM54 


0.8 


0.8 


0.6 


0.7 


N/A 


V 


DM74 


0.8 


0.8 


0.6 


0.8 


0.8 


V| 


Input Clamp Voltage 


Vcc - Min 


1, =-8 mA 




-1.5 


N/A 






V 


1, =-12mA 


-1.5 




N/A 






1, =-18mA 






N/A 


-1.5 


-1.2 


iOH 


High Level Output Current 


Vcc = Min, V,L = lyiax 
VoH = 5.5V 


250 


250 


50 


100 


250 


MA 


VoH 


High Level Output Voltage 




5.5 


5.5 


5.5 


5.5 


5.5 


V 


lOL 


Low Level Output Current 




DM54 


16 


20 


2 


4 


N/A 


mA 


DM74 


16 


20 


3.6 


8 


20 


Vol 


Low Level Output Voltage 


Vcc = Min 
V^H = 2V 


Iql = Max 


DM54 


0.2 0.4 


0.2 0,4 


0.15 0.3 


0.25 0.4 


N/A 


V 


DM74 


0.2 0.4 


0.2 .0.4 


0.2 0.4 


0.35 0.5 


0.5 


IoL = 4 mA 


DM74 








0.4 




•i 


Input Current at Maximum 
Input Voltage 


Vcc = Max 


V, = 5.5V 


1 


1 


0.1 




1 


mA 


V, =7V 








0.1 




l|H 


High Level Input Current 


Vcc ^ Max 


V, = 2.4 V 


40 


50 


10 






ma 


V, = 2.7V 








20 


50 


i|L 


Low Level Input Current 


Vcc ~ Max 


V, = 0.3V 






-0.18 






mA 


V, = 0.4 V 


-1.6 


-2 




-0.36 




V, = 0.5V 










-2 


Ice 


Supply Current 


Vcc - Max 


See Table 





Notes 

(1) All typical values are at VqC " ^V, T^ = 25° C 



Supply Currents 





'CCH 


(mA) 


'CCL 


(mA) 


DEVICE 


Total With Outputs High 


Total With Outputs Low 


TYP 


MAX 


TYP 


MAX 


01 


4 


8 


IZ 




03 


4 


Q 
O 


10 
IZ 


ZZ 


05 


6 


12 


18 


33 


HOI 


6.8 


10 


26 


40 


HOB 


16 


26 


40 


58 


(-122 


3.4 


5 


13 


20 


L01 


0.44 


0.8 


1.16 


2.04 


LOS 


0.44 


0.8 


1.16 


2.04 


LOB 


0.66 


1 .20 


1.74 


3.06 


LS01 


0.8 


1.6 


2.4 


4.4 


LS03 


0.8 


1.6 


2.4 


4.4 


LS05 


1.2 


2.4 


3.6 


6.6 


LSI 2 


0.7 


1.4 


1.8 


3.3 


LS22 


0-^ 


0.8 


1.2 


2.2 


S03 


6 


13.2 


20 


36 


S05 


9 


19.8 


30 


54 


S22 


3 


6.6 


10 


18 



Switching Characteristics at Vcc = 5V, T^ = 25°C 



DEVICE 


CONDITIONS 


tpLH (ns) 
Propagation Delay Time, 
Lpw-To-High Level Output 


tpHL (ns) 
Propagation Delay Time, 
High-To-Low Level Output 






MIN 


TYP 


MAX 


MIN TYP 


MAX 


01,03 


Cl = 15 pF 

Rl = 4 kn for tpLH 

Rl = 400nfortpHL 




35 


45 


8 


15 


05 




40 


55 


8 


15 


H01,H05 
H22 


Cl = 25 pF 
Rl = 28012 




10 


15 \ 


7.5 


12 


L01, L03 
L05 


Cl = 50 pF 
Rl=4I<12 




60 


90 


33 


60 


LS01, LS03 
LS05, LSI 2 
LS22 


Cl = 15 pF 
RL=2l<fi 




17 


32 


15 


28 


803, S05 


Cl = 15pF 
Rl = 280n 


2 


5 


7.5 


2 4.5 


7 


S22 


Cl = 50 pF 
Rl = 28012 




7.5 


11 


7 


11 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



PARAMETER 


CONDITIONS 


DM54/74 


DM54L/74L 


DM54LS/74LS 


DM74S 


UNITS 


02, 25, 27 


L02 


LS02, LS27 


302, 8260 


MIN TYP(1) MAX 


MIN TYP(l) MAX 


MIN TYP(1) MAX 


MIN TYP(1) MAX 




High Level Input Voltage 




2 


2 


2 


2 


V 


V|L 


Low Level Input Voltage 




DM54 


0.8 


0.7 


0.7 


N/A 


V 


DM74 


0.8 


0.7 


0.8 


0.8 


V, 


Input Clamp Voltage 


Vcc = Min 


li =-12mA 


-1.5 


N/A 






V 


1, =-18 mA 




N/A 


-1.5 


-1.2 


Iqh 


High Level Output Current 




25, 27 


-800 










Others 


-400 


-200 


-400 


-1000 


VoH 


High Level Output Voltage 


Vcc = Min 
V,L = Max 
loH = Max 


LS27 






2.4 




V 


Others 


DM54 


2.4 3.4 


2.4 3.3 


2.5 3.4 


N/A 


DM74 


2.4 3.4 


2.4 3.2 


2.7 3.4 


2.7 3.4 


lOL 


Low Level Output Current 




DM54 


16 


2 


4 


N/A 




DM74 


16 


3.6 


8 


20 


Vol 


Low Level Output Voltage 


Vcc = Min 
V,H=2V 


Iql = Max 


DM54 


0.2 0.4 


0.15 0.3 


0.25 0.4 


N/A 


V 


DM74 


0.2 0.4 


0.2 0.4 


0.35 0.5 


0.5 


Iql = 4 mA 


DM74 






0.4 




l| 


Input Current at Maximum 
Input Voltage 


Vcc = Max 


V, = 5.5V 


1 


0.1 




1 


mA 


V, =7V 






0.1 




'iH 


High Level 
Input Current 


Data Inputs 


Vcc Max 


Vj = 2.4V 


40 


10 






ma 


Strobe of 25 


160 


N/A 






All Inputs 


V, = 2.7V 






20 


50 


Ul 


Low Level 
Input Current 


All Inputs 


Vcc Max 


V, =0.3V 




-0.18 






mA 


Data Inputs 


V, =0.4V 


-1.6 




-0.36 




Strobe of 25 


-6.4 




N/A 




All Inputs 


V,=0.5V 








-2 


'os 


Short Circuit Output 
Current 


Vcc = Max (2) 


DM54 


-20 -55 


-3 -15 


-30 -130 


N/A 


mA 


DM74 


-18 -55 


-3 -15 


-30 . -130 


-40 -100 


'cc 


Supply Current 


Vcc Max 


See Table 





Notes 

(1) All typical values are at Vcc = 5V,Ta = 25° C. 

(2) Not more than one output should be shorted at a time, and for DM54LS/DM74LS and DM74S, duration of short circuit should not exceed one second. 

(3) National Semiconductor temporarily reserves the right to ship DM54/DM74LS02, LS27 devices which have a minimum Iqs " 5.0 mA. 



74S260 To Be Announced In 1976 



Supply Currents 



DEVICE 


ICCH <mA) 
Total With Outputs High 


Total With Outputs Low 




TYP 


MAX 


TYP 


MAX 


02 


8 


16 


14 


27 


25 


8 


16 


10 


19 


27 


10 


16 


16 


26 


L02 


0.8 


1.6 


1.4 


2.6 


LS02 


1.6 


3.2 


2.8 


5.4 


LS27 


2.0 


4 


3.4 


6.8 


S02 


17 


29 


26 


45 


S260 


17 


29 


26 


45 \ 



Switching Characteristics at Vqc = 5V, T^ = 25° C 



UtZVlXfSZ 






tpLH (ns) 
Propagation Delay Time, 
Low-To-High Level Output 


tpHL (ns) 
Propagation Delay Time, 
High-To-Low Level Output 








MIN TYP 


MAX 


MIN TYP 


MAX 


02 






12 


22 


8 


15 


25 


Cl 


= 15 pF, Rl =40012 


13 


22 


8 


15 


27 






7 


11 


10 


15 


L02 


Cl 


= 50 pF, Rl =4kn 


31 


60 


35 


60 


LS02, LS27 


Cl 


= 15 'pF, Rl =2ka 


10 


15 


10 


15 


S02 


Cl 


= 15 pF, Rl = 280a 


3.5 


5.5 


3.5 


5.5 




Cl 


= 50 pF, Rl =280X2 


5 


7.5 


5 


7.5 


S260 


Cl 


= 15 pF, Rl =28012 


4 


5.5 


4 


6 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



, PARAMETER 


CONDITIONS 


DM54/74 


DM54L/74L 


DM54LS/74LS 


UNITS 


06, 07, 16, 17 


26 


38 


L26 


LS26 


LS38 


MIN TYPd) MAX 


MIN TYP(I) MAX 


MIN TYPd) MAX 


mll>l ITr\if IVIAA 


MIN TYP(1> MAX 


MIN TYPd) MAX 


V|H High Level Input Voltage 




2 


2 


2 


2 


2 


2 


V 


Vm Low Level Input Voltage 




DM54 


0.8 


0.8 


0.8 


0.7 


0.7 


0.7 


V 


DIVI74 


0.8 


: 0.8 


0.8 


0.7 


0.8 


0.8 


V| input Oamp Voltage 


Vcc = Min 


1, =-12 mA 


-1.5 


-1.5 


-1.5 


N/A 


N/A, 




V 


1, =-18mA 








N/A 


-1.5 


-1.5 


'oh Level Output Current 


Vcc = Min 
V, = (2) 


VoH = 12V 




50 




200 


50 




MA 


VoH = Max 


250 


1000 


250 




1000 


250 


VoH Hi^ Level Output Voltage 




06, 07 


30 












V 


16, 17 


15 












Others 




15 


5.5 


15 


15 


5.5 


Iqi. Low Level Output Current 




DM54 


30 


16 


48 


2 


:: 4 


12 


mA 


DM74 


40 


16 


48 


3.6 


8 


24 


Vol Low Level Output Voltage 


Vcc - 1^'" 
V, = (2) 


Iql Max 


DM54 


0.7 


0.4 


0.4 


0.15 0.3 


0.25 0.4 


0.4 


V 


DM74 


. 0.7 


0.4 


0.4 


0.4 


0.35 0.5 


0.5 


Iql ~ 4 mA 


DM74 










0.25 0.4 




Iql = 12 mA 


DM74 












0.4 


Iql = 16 mA 




0.4 












ii Input Current at 

Maximum Input Voltage 


Vcc = Max 


V, = 5.5V 


1 


1 


1 


0.1 






mA 


V, =7V 










0.1 


0.1 


l|H High Level Input Current 


Vcc = Max 


V, = 2.4V 


40 


40 


40 


10 






MA 


V, = 2.7V 










20 


20 


liL Low Level Input Current 


Vcc = Max 


V, = 0.3V 








-0.18 






mA 


V, = 0.4V 


-1.6 


-1.6 


-1.6 




-0.36 


-0.36 


Ice Supply Current 


Vcc = Max 


See Table , 





Notes 

ID All typical values are at Vcc = 5V, = 25°C. 

(2) The input voltage is V|h = 2V or V||_ = max, as appropriate. 

LS38 To Be Announced In 1976 



Supply Currents 



DEVICE 


•cCH <»"A) 
Total With Outputs High 


ICCL (mA) 
Total With Outputs Low 




TYP 


MAX 


TYP 


MAX 


06, 16 


30 


42 


27 


38 


07, 17 


29 


41 


21 


30 


26 


4 


8 


12 


22 


38 


5 


8.5 


34 


54 


L26 


0.48 


0.8 


1.32 


2.04 


LS26 


0.8 


1.6 


2.4 


4.4 


LS38 


0.9 


2 


6 


12 



Switching Characteristics at Vcc = 5V, T^ = 25°C 



DEVICE 


CONDITIONS 


tpLH (ns) 
Propagation Delay Time, 
Low-To-High Level Output 


tpHL (ns) 
Propagation Delay Time, 
High-To- Low Level Output 






MIN TYP 


MAX 


MIN TYP 


MAX 


06,^16 


Cl = 15pF 


10 


15 


15 


23 


07,17 


Ru = 110^2 


6 


10 


20 


30 


26 


Cl = 15pF 
Rl = 1 ka 


16 


24 


11 


17 


38 


Cl = 45 pF 
Rl = 13312 


14 


22 


11 


18 


L26 


Cl = 15pF 
Rl =4kl2 


40 


90 


25 


60 


LS26 


Cl = 15 pF 
Rl =2ka 


17 


32 


15 


28 


LS38 


Cl = 45 pF 
Rl = 6670 


20 


32 


18 


28 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



PARAMETER 


CONDITIONS 


DM54/74 


DM54H/74H 


DM54L/74L 


DM54LS/74LS 


DM74S 


UNITS 


08,11 


HOB, H11,H21 


LOS, L1 1 


LS08, LS11, LS21 


811 


MIN TYPd) MAX 


MIN TYPd) MAX 


MIN TYPd) MAX 


MIN TYPd) MAX 


MIN TYPd) MAX 


V,H 


High Level Input Voltage 




2 


2 


2 


2 


2 


V 


V|L 


Low Level Input Voltage 




DM54 


0.8 


0.8 


0.7 


0.7 


N/A 


V 


DM74 


0.8 


0.8 


0.7 


0.8 


0.8 


Vi 


Input Clamp Voltage 


Vcc ^ Min 


1, =-8mA 




-1.5 


N/A 






V 


1, =-12mA 


-1.5 




N/A 






1, = -18mA 






N/A 


-1.5 


-1.2 


•oh 


High Level Output Current 




-800 


-500 


-200 


-400 


-1000 


fiA 


VoH 


High Level Output 
Voltage 


Vcc = Min, V,H = 2V 
loH = Max 


DM54 


2.4 3.4 


2.4 3.4 


2.4 3.3 


2.5 3.4 


N/A 


V 


DM74 


2.4 3.4 


2.4 3.4 


2.4 3.2 


2.7 3.4 


2.7 3.4 


lOL 


Low Level Output 
Current 




DM54 


16 


20 


2 


4 


N/A 


mA 


DM74 


16 


20 


3.6 


8 


20 


Vol 


Low Level Output 
Voltage 


Vcc = Min 
V,L = Max 


!oL Max 


DM54 


0.2 0.4 


0.2 0.4 


0.15 0.3 


0.25 0.4 


N/A 


V 


DM74 


0.2 0.4 


02 0.4 


0.2 0.4 


0.35 0.5 


0.5 


'oL = 4 mA 


DM74 








0.4 




h 


Input Current at 
Maximum Input Voltage 


Vcc = Max 


V, =5.5V 


1 


1 


0.1 




1 


mA 


V, = 7V 








0.1 




l|H 


High Level Input Current 


Vcc = Max 


V, = 2.4V 


40 


50 


10 






ma 


V, =2.7V 








20 


50 


llL 


Low Level Input Current 


Vcc ~ Max 


V, = 0.3V 






-0.18 






mA 


V| = 0.4V 


-1.6 


-2 




-0.36 




V, = 0.5V 










-2 


'os 


Short Circuit Output 
Current 


Vcc = Max(2) 


DM54 


-20 -55 


-40 -100 


-3 -15 


-30 -130 


N/A 


mA 


DM74 


-18 -55 


-40 -100 


-3 -15 ^ 


-30 -130 


-40 -100 


'cc 


Supply Current 


Vcc ^ Max 


See Table 





(1) All typical values are at Vpc = 5V, T^ = 25°C. 

(2) Not more than one output should be shorted at a time, and for DI\/154H/DIVI74H, DM54LS/DM74LS and DIVI74S, duration of short circuit should not exceed one second. 
LS11, LS21 To Be Announced In 1976 



Supply Currents 





'CCH 


(mA) 


'CCL 


(mA) 


DEVICE 


Total With Outputs High 


Total With Outputs Low 




TYP 


MAX 


TYP 


MAX 


08 


11 


21 


20 


33 


1 1 


8 


15 


14 


22 


H08 




40 


42 


64 


H1 1 


18 


30 


30 


48 


H21 


12 


20 


20 


32 


LOS 


1.1 


2.1 


2.0 


3.3 


L11 


10 


1.5 


1.6 


2.2 


LS08 


2.4 


4.8 


4.4 


8.8 


LS11 


1.8 


3.6 


3.3 


6.6 


LS21 


1.2 


2.4 


2.2 


4.4 


S11 


13.5 


24 


24 


42 



Switching Characteristics at Vcc = 5V, = 25° C 



DEVICE 


CONDITIONS 


tpLH (ns) 
Propagation Delay Time 
Low-To-High Level Output 


tpHL (ns) 
Propagation Delay Time, 
High-To-Low Level Output 






MIN TYP 


MAX 


MIN 


TYP 


MAX 


HP 1 1 
Uo, 1 1 


— lO pr 
Rl = 40012 


17.5 


27 




12 


19 


H08, H11 
H21 


Cl = 25 pF 
Rl =280n 


7.6 


12 




8.8 


12 


LOS 


Cl = 50 pF 


45 


90 




45 


90 


L11 


R =4 


40 


80 




45 


90 


LS08, LS11 
LS21 


Cl = 15 pF 
Rl = 2 kS2 


10 


15 




12 


20 


S11 


Cl = 15 pF 
Rl = 280S2 


2.5 4.5 


7 


2.5 


5 


7.5 


Cl = 50 pF 
Rl = 28012 


6 9 




7.5 


11 



Electricat Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



PARAMETER 


CONDITIONS 


DM54/74 


DM54L/DM74L 


DM54LS/DM74LS 


DM74S 


UNITS 


09 


LOS 


LS09, LSI 5 


S15 


MIN TYPd) MAX 


MIN TYP(I) MAX 


MIN TYP(I) MAX 


MIN TYP(I) MAX 


V,H 


High Level Input Voltage 




2 


2 


2 


2 


V 


V|L 


Low Level Input Voltage 




DM54 


0.8 


0.7 


0.7 


N/A 


V 


DM74 


0.8 


0.7 


0.8 


0.8 


V, 


Input Clannp Voltage 


Vcc - Min 


1, =-12 mA 


-1.5 


N/A 






V 


1, =-18nnA 




N/A 


-1.5 


-1.2 


•oh 


High Level Output Current 


Vcc = Min, V,H = 2V, Vqh = 5.5V 






100 


250 


[xA 


Vqh 


High Level Output Voltage 




5.5 


5.5 


5.5 


5.5 


V 


•OL 


Low Level Output Current 




DM54 


16 


2 


4 


N/A 


nr»A 


DM74 


16 


3.6 


8 


20 


Vol 


Low Level Output Voltage 


Vcc = Min 
V,L = Max 


Iql = Max 


DM54 


0.2 0.4 


0.15 0.3 


0.25 0.4 


N/A 


V 


DM74 


0.2 0.4 


0.2 0.4 


0.35 0.5 


0.5 


loL = 4 mA 


DM74 






0.4 




l| 


Input Current at Maximuna Input Voltage 


Vcc ~ Max 


V, = 5.5V 


1 


0.1 




... 1 


mA 


V, =7V 






0:1 




l|H 


High Level Input Current 


Vcc Max 


V, = 2.4V 


40 


10 






ma 


V, =2.7V 






20 


50 


l|L 


Low Level Input Current 


Vcc ~ Max 


V, = 0.3V 




-0.18 






mA 


V, = 0.4V 


-1.6 




-0.36 




V, = 0.5V 








-2 


Jcc 


Supply Current 


Vcc = Max 


See Table 





Notes 

(1) All typical values are at Vqc = 5V, T^ = 25° C. 
LSI 5 To Be Announced In 1976 



Supply Currents 



DEVICE 


•CCH (mA) 
Total With Outputs High 


IcCL irtxA) 
Total With Outputs Low 




TYP 


MAX 


TYP 


MAX 


09 


11 


21 


20 


33 


L09 


1.1 


2.1 


2 


3.3 


LS09 


2.4 


4.8 


4.4 


8.8 


LS15 


1.8 


3.6 


3.3 


6.6 


S15 


10.5 


19.5 


24 


42 



Switching Characteristics at Vcc = 5V, = 25°C 



Uc: VlUc 




tpLH (ns) 
Propagation Delay Time, 
Low-To-High Level Output 


tpHL (ns) 
Propagation Delay Time, 
High-To-Low Level Output 






MIN TYP 


MAX 


MIN TYP 


MAX 


09 


Cl = 15 pF 
Rl =40012 


21 


32 


16 


24 


L09 


C|_ = 15 pF 
Rl =4kl2 


50 


110 


50 


110 


LS09, LSI 5 


Cl = 15 pF 
Rl =^ 2 


20 


35 


20 


35 


815 


Cl = 15 pF 
Rl = 280n 


2.5 5.5 


8.5 


2.5 6 


. 9 - 




Cl = 50 pF 
Rl = 28012 


8.5 


13 


8 


12 



Electrtcat Characteristics t)ver recoramended operattrtg free-air temperature range 4 tmf ess otherwise noted). 















DM54/74 


DM54LS/74LS 






PARAMETER 




CONDiTiONS 




13 


14 


132 


LS13, LS14, LS132 


UNITS 














MIN 


TYP^I) 


MAX 


Mm 


TYPd) 


MAX 


MtN 


TYPH) 


MAX 


MiN 


TYP(I) 


MAX 






Positive-Going Threshoid Vottage 


Vcc = 5V 


1.5 


1.7 


2 


1.5 


1.7 


2 


1.5 


1.7 


2 


1.4 


1.6 


1.9 


V 


Vt- 


Negative-Going Threshofd Voltage 


Vec = 5V 


0.6 


0.9 


1J 


0-6 


0.9 


1.1 


0.6 


0.9 


1.1 


OS 


0.8 


1.0 


V 


Vt+ 

Vt- 


Hysteresis 


Vcc = 5V 


0.4 


0.8 




0.4 


0.8 




0.4 


0.8 




0.4 


0.8 






Vi 


Input Clamp Voltage 


Vec = Min 


i,=-12mA 


-1.5 


-1.5 


-1.5 




V 








I, = -18 mA 








-1.5 




*OH 


High Level Output Current 




-800 


-800 


-800 


-400 




VoH 


High Level Output Voltage 


Vec = Min. V, = Vt- Min 


DM54 


2.4 


3.4 




2.4 


3.4 




2.4 


3.4 




2.5 


3.4 




V 








loH = Max 




DM74 


2.4 


3.4 




2.4 


3.4 




2.4 


3.4 




2.7 


3.4 






Low Level Output Currerrt 






DM54 


16 


16 


16 


4 


mA 












DM74 


16 


16 


16 


8 


VOL 


Low Level Output Voltage 


Vec ~ 
V,=V-r+Max 


Iql = 4 mA 










0.25 


0.4 










Iql = 8 mA 


DM74 










0.35 


0.5 


V 








Iql = 16 mA 




0.2 


0.4 




0.2 


0.4 




0.2 


0.4 








Input Current at Positive-Going Threshold 


Vec = 5V, V 






-0.65 


-0.43 


-0.43 


-0.14 


mA 


't- 


Input Current at Negative- Going Threshold 


Vec = 5V, V 


i = Vt- 




-0.85 


-0.56 


-0.56 


-0.18 


mA 


l, 


Input Current at Maximum Input Voltage 


Vec " Max 


V, = 5.5 V 


1 


1 


1 




mA 








V, = 7.0V 








0.1 


•iH 


High Level Input Current 


Vec ~ Max 


V, = 2.4V 


40 


40 


40 




ma 








V, = 2.7V 








20 


l|L 


Low Level Input Current 


Vce = Max, 


V, = 0.4V 






-1.0 


-1.6 




-0.8 


-1.2 




-0.8 


-1.2 


-0.4 


mA 


»OS 


Short Circuit Output Current 


Vec = Max (2) 


-18 




-55 


-18 




-55 


-18 




-55 


-30 




-130 


mA 


'cc 


Supply Current 








LS13 










2.9 


6 








Total Output High 




V,=OV 


LS14 








8.6 16 












LSI 32 










5.9 


11 










Vec = Max 




Others 




14 


23 




22 


36 




15 


24 




mA 












LSI 3 










4.1 


7 






Total Output Low 




V, = 4.5V 


LS14 










12 


21 












,LS132 










8.2 


14 














Others 




20 / 


32 




39 


60 




26 


40 







(1) All typical values are at Vec = 5V, Ta = 25°C. 

<2) Not more than one output shouid be shorted at a time, and for DM54LS/DM74LS, duration of short circuit should not exceed one second. 
LSI 3, LSI 4, LSI 32 To Be Announced In 1976 



3. 
3 



Switching Characteristics at Vcc = 5V, = 25°C 



DEVICE 



CONDITIONS 



tpLH (ns) 
Propagation Delay Time, 
Low-To-High Level Output 



TYP 



MAX 



tpHL (ns) 
Propagation Delay Time, 
High-To-Low Leyel Output 



TYP 



MAX 



13 



14. 132 



Cl = 15 pF, R|_ = 400n 



18 



27 



15 



22 



15 



22 



15 



22 



LS13 



LS14, LSI 32 



Cl = 15pF, Rl = 2ka 



15 



22 



18 



27 



15 



22 



15 



22 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



PARAMETER 


CONDITIONS 


DM54/74 


DM54H/74H 


UNITS 


23 


50, 53 


H50, H52 
H53, H55 


MIN TYPd) MAX 


MIN TYPd) MAX 


MIN TYPd) MAX 




High Level Input Voltage 




2 


2 


2 


V 




Low Level Input Voltage 




0.8 


0.8 


0.8 


V 


V| 


Input Clamp Voltage 


Vcc - Mm 


1, =-8 mA 






-1.5 


V 


1, =~12mA 


-1.5 


-1.5 




•oh 


High Level Output Current 




-800 


-400 


-500 




VOH 


High Level Output Voltage 


Vcc = Min, V, = (2), loH = Max 


2.4 3.4 


2.4 3.4 


2.4 3.4 


y 


lOL 


Low Level Output Current 




16 


16 


20 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V, = (2), Iql = Max 




no n A 




V 


li 


Input Current at Maximum Input Voltage 


Vcc = Max. V, = 5.5V 


1 


1 


1 


mA 


liH 


High Level Input Current 


Data Inputs 


Vcc = Max, V, = 2.4V 


40 


40 


50 


ma 


Strobe of 23 


160 


N/A 


N/A 


l|L 


Low Level Input Current 


Data Inputs 


Vcc = Max, V, = 0.4V 


-1.6 


-1.6 


-2 


mA 


Strobe of 23 


-6.4 


N/A 


N/A 


•os 


Short Circuit Output Current 


Vcc = Max (3) 


DM54 


-20 -55 


-20 -55 


-40 -TOO 


mA 


DM74 


-18 -55 


-18 -56 


-40 -100 


'cc 


Supply Current 


Vcc ~ Max 


See Table 





Notes 

(1) All typical values are at Vqc = 5V, = 25°C. 

(2) The input voltage is V|}-| = 2V or V| [_ = V| l max, as appropriate. 

(3) Not more than one output should be shorted at a time, and for the DM54H/DM74H, duration of short circuit should not exceed one second. 



DEVICE 


Ix (mA) 
dx for H52) 
Expander Current 


VbE(Q) (V) 
Base-Emitter Voltage of 
Output Transistor Q 


VoH (V) 
High Level Output Voltage 


Vol (V) 
Low Level Output Voltage 


CONDITIONS 


MIN TYP(I) MAX 


CONDITIONS 


MIN TYPd) MAX 


CONDITIONS 


MIN TYPd) MAX 


CONDITIONS 


MIN TYP(I) MAX 


DM5423 
OM5450 
DM5453 


Vxx = 0.4V 
Iql = 16 mA 


-3.5 
-2.9 
-2.9 


Ix + Ix 410mA 
Rxx =0 
loL = 16 mA 


1.1 


Ix = 150mA 
Ix =-150mA 
loH =^-400mA 


2.4 3.4 


Ix + Ix =300mA 
Rxx =1 38^2 
Iql 16 mA 


0.2 0.4 


DM7423 
DM7450 
DM7453 


Vxx = 0.4V 
loL = 16 mA 


-3.5 
-3.1 
-3.1 


Ix + Ix =620mA 

Rxx=0 

loL = 16 mA 


1.0 


Ix = 270mA 
Ix =-270mA 
loH = -400m A 


2.4 3.4 


1 X + 1 X = 430mA 
Rxx = 130U 
Iql = 16 mA 


0.2 0.4 


u ivi Oh n ou 
DM54H53 
DM54H55 


Vx = 1 .4V 
Ix =0 

IOL=0 


-5.85 


Ix + Ix = 700mA 

Rxx=0 

loL = 20 mA 


1.1 


Ix = 320mA 
Ix=-320mA 
loH -500m A 


2.4 3.4 


•x + 'x = 470mA 
Rxx ~ 68S2 V 
Iql = 20 mA 


0.2 0.4 


DM74H50 
DM74H53 
DM74H55 


Vx = 1.4V 
Ix =0 
"OL = 0 


-6.3 


Ix + Ix = 1-1 mA 
Rxx = 0 
lot = 20 mA 


1.0 


Ix = 570mA 
Ix=-570mA 
Iqh = -500m A 


2.4 3.4 


Ix + Ix = 600m A 
Rxx ~ 63f2 
Iql = 20 mA 


0.2 0.4 


DM54H52 
DM74H52 


Vx = 1V 

loH = -500m A 


-2.7 






Vx = 1V 

loH = -500m A 


2.4 3.4 


Ix=-300mA 
Iql = 20 mA 
Ta = Max 


0.2 0.4 



Electrical Characteristics using expander inputs, Vcc = Min, = Min (unless otherwise noted) (4), (5), (6) 



Notes 

(1) All typical values are at Vqq = 5V, T;^ = 25°C. 

(4) The 23, 50, and 53 are designed for use with up to four 60 expanders. 

(5) The H50, H53, and H55 are designed for use with up to four H60 expanders or one H62 expander. 

(6) The H52 is designed for use with up to six H61 expanders. 



Supply Currents 



Switching Characteristics 5V, Ta = 25°C 



DEVICE 


•cCH (mA) 
Total With Outputs High 


IcCL (mA) 
Total With Outputs Low 




TYP 


MAX 


TYP 


MAX 


23 


8 


16 


10 


19 


50 


4 


8 


,7-4 


14 


53 


.4, 


8 


5.1 


9.5 


H50 


8.2 


12.8 


15.2 


24 


H52 


20 


31 


15.2 


24 


H53 


7.1 


11 


9.4 


14 


H55 


;-,4.5 


6.4 


7.5 


, 12 - 



DEVICE 


CONDITIONS 


tpLH (ns) 
Propagation Delay Time, 
Low-To-High Level Output 


tpHL (ns) 
Propagation Delay Time, 
High-To-Low Level Output 






TYP 


MAX 


TYP 


MAX 


23, 50, 53 


Cl = 15 pF, Rl =40017 
Expander Pins Open 


13 


22 


8 


15 


50 


Cl = 15 pF, Rl =400n 
From Input of 60 Expander 


15 


30 


10 


20 


H50 




6.8 1 1 


6.2 


11 


H52 


Cl =25 pF, Rl = 2800 


10.6 


15 


9.2 


15 . 


H53 


Expander Pins Open 


7 


11 


6.2 


11 


H55 




7 


11 


6.5 


11 


H50 


= 25 pF, Rl = 280fi 


11 " 


7.4 


H52 


C = 15 pF, (GNDtoXof 


14.8 


9.8 


H53 


H50, H53,or H55;or 


11.4 


7.4 


H55 


to X of H52) 


11.4 


7.7 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



PARAMETER 


CONDITIONS 


DIVI54/74 


DM54L/74L 


DM54LS/74LS 


UNITS 


32 


L32 


LS32 


MIN TYPd) MAX 


MIN TYPd) MAX 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 




2 


2 


2 


V 


V|L 


Low Level Input Voltage 




DM54 


0 8 


- 0 7' 


0.7 


V 


DM74 


0.8 


0.7 


0.8 


V, 


Input Clamp Voltage 


Vcc ~ Mip 


l,=-12mA 




M/A 
IM/M 




V 


l,=-18mA 




N/A 


-1.5 


'oh 


High Level Output Current 




—800 


—200 




ma 


VoH 


High Level Output Voltage 


Vcc = Min, V,H = 2V, Iqh = IVlax 


DM54 


2.4 3.4 


2.4 2.8 


2.5 3.4 


V 


DM74 


2.4 3.4 


2.4 2.8 


2.7 3.4 


loL 


Low Level Output Current 




DM54 


16 


2 


4 


mA 


DM74 


16 


3.6 


8 


Vol 


Low Level Output Voltage 


Vcc " Min, V|L = Max 


Iql = Max 


DM54 


0.2 0.4 


0.15 0.3 


0.25 0.4 


V 


DM74 


0.2 0.4 


0.4 


0.35 0.5 


Iql = 4 mA 


DM74 




* 


0.4 


h 


Input Current at Maximum Input Voltage 


Vcc - Max 


V, =5.5V 


1 


0.1 




mA 


V, =7V 






0.1 


•iH 


High Level Input Current 


Vcc - Max 


V, = 2.4V 


40 


10 




MA 


V, = 2.7V 






on 


•iL 


Low Level Input Current 


Vcc = Max 


V, = 0.3V 




-0.12 -0.18 




mA 


V, = 0.4V 


-1.6 




-0.36 


Iqs 


Short Circuit Output Current 


Vcc = Max (2) 


DM54 


-20 -55 


-3 -9 -15 


-30 -130 


mA 


DM74 


-18 -55 


-3 -9 -15 


-30 -130 


Ice 


Supply Current 


Total, Outputs High 


Vcc ~ Max 


15 22 


1.5 2.2 


3.1 6.2 


mA 


Total, Outputs Low 


23 38 


2.3 3.8 


4.9 9.8 



Notes 

(1) Alltypical values are at Vcc = 5V,Ta = 25°C. 

(2) Not more than one output should be shorted at a time, and for DM54LS/DM74LS, duration of short circuit should not exceed one second. 



Switching Characteristics at Vcc = 5V, = 25° C 



DEVICE 


CONDITIONS 


tpLH (ns) 
Propagation Delay Time, 
Low-To-High Level Output 


tpHL (ns) 
Propagation Delay Time, 
High-To-Low Level Output 


MIN TYP MAX 


MIN TYP MAX 


32 


Cl = 15pF 
Rl =400^2 


10 15 


14 22 


L32 


Cl = 50 pF 
Rl = 4 k^2 


40 80 


50 100 


LS32 


Cl = 15 pF 

Rl = 2 kO. 


14 22 


14 22 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



PARAMETER 


CONDITIONS 


DM54/74 


DM54H/74H 


DM54LS/74LS 


DM74S 


UNITS 


37, 40 


H40 


LS37, LS40 


840, S 140 


MIN ■ TYP(1) MAX 


MIN TYP(l) MAX 


MIN TYPd) MAX 


MIN TYP(I) MAX 


V,H 


Hjgh Level Input Voltage 




2 


2 


2 


2 


V 


V|L 


Low Level Input Voltage 




DM54 


0.8 


0.8 


0.7 


N/A 


v 


DM74 


0.8 


0.8 


0.8 


0.8 


V| 


Input Clamp Voltage 


Vcc = Min 


li =-8 mA 




-1.5 






V 


1, =-12 mA 


-1.5 








1, =-18 mA 






-1.5 


-1.2 


•oH 


High Level Output Current 




Others 


-1.2 


-1.5 


-1.2 


-3 


mA 


S140 








-40 


VoH 


High Level Output Voltage 


Vcc = Min 


V,L = Max 


loH = Max 


2.4 3.3 


2.4 3.4 


2.7 3.4 




V 


loH =-3 mA 








2.7 3.4 


V,L = 0.5V. Ro = 5012 to 
GND,S140 Only 








2 


lOL 


Low Level Output Current 




DM54 


48 


60 


12 


N/A 


mA 


DM74 


48 


60 


24 


60 


Vol 


Low Level Output Voltage 


Vcc = Min 
V,H = 2V 


Iql - Max 


DM54 


0.2 0.4 


0.2 0.4 


0.25 0.4 


N/A 


V 


DM74 


0.2 0.4 


0.2 0.4 


0.35 0.5 


0.5 


loL 12 mA 


DM74 






0.4 




*i 


Input Current at Maximum Input Voltage 


Vcc Max 


V, = 5.5V 


1 


1 




1 


mA 


V|=7V 






0.1 




«IH 


High Level input Current 


Vcc = Max 


V, = 2.4V 


40 


100 






ma 


V, = 2.7V 






20 


100 


•iL 


Low Level Input Current 


Vcc ~ Max 


V, = 0.4V 


-1.6 


-4 


-0.36 




mA 


V, = 0.5V 








-4 


los 


Short Circuit Output Current 


Vcc = Max (2) 


DM54 


-20 -70 


-40 -125 


-30 -130 


N/A 


mA 


DM74 


-18 -70 


-40 -125 


-30 -130 


-50 -225 


'cc 


Supply Current 


Vcc = Max 


See Table 





Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

{2} Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second for 37, LS37, 40, H40 or LS40; or 100 millisecorids for 840 and SI 40. 
LS37, LS40 To Be Announced In 1976 



Supply Currents 



DEVICE 


ICCH <mA) 
Total With Outputs High 


ICCL tn^A) 
Total With Outputs Low 




TYP 


MAX 


TYP 


MAX 


37 


9 


15.5 


34 


54 


40 


4 


8 


17 


27 


H40 


10.4 


16 


25 


40 


LS37 


0.9 


2 


6 


12 


LS40 


0.45 


1 


3 


6 


S40 


10 


18 


25 


44 


S140 


10 


18 


25 


44 



Switching Characteristics at Vcc = 5V, Ta = 25°C 



DEVICE 




CONDITIONS 


tpLH (ns) 
Propagation Delay Time, 
Low-To-High Level Output 


tpHL (ns) 
Propagation Delay Time, 
High-To-Low Level Output 








MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


37 


Cl 


= 45 pF, Rl = 133^2 




13 


22 




8 


15 


40 


Cl 


= 15 pF, Rl = 133^2 




13 


22 


8 15 


H40 


C, 


= 25 pF, Rl = 93^2 




8.5 


12 




6.5 


12 


LS37 
LS40 


Cl 


= 45 pF, Rl =66712 




12 


24 




12 


24 


S40 


Cl 


= 50 pF, Rl = 9312 


2 


4 


6.5 


2 


4 


6.5 


S140 


Cl 


= 150 pF. Rl =9312 




6 


9 




6 


9 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



PARAMETER 


CONDITIONSd) 


DM54/74 


DM54H/74H 


DM54L/74L 


DM54LS/74LS 


DM74S 


UNITS 


51,54 


H51,H54 


L51, L54 
L55 


LS51, LS54 
LS55 


S51, S64 


MtN TYP{1) MAX 


MIN TYP(I) MAX 


MIN TYP(I) MAX 


MIN TYPd) MAX 


MIN TYP(T) MAX 




High Level Input Voltage 




2 


2 


2 


2 


2 


V 




Low Level Input Voltage 




DM54 


0.8 


0.8 


0.7 


0.7 


N/A 


V 


DM74 


0.8 


0.8 


0.7 


0.8 


0.8 


V, 


Input Clamp Volta^ 


Vcc = Win 


1, =-8mA 




-1.5 


N/A 






V 


1, =-12mA 


-1.5 




N/A 






i, =-18mA 






N/A 


— 1 .5 


-1 .2 


•oH 


High Level Output Current 




-400 


-500 


-200 


-400 


-1000 


VaA 


VoH 


High Level Output Voltage 


Vcc = Min 
V,L = Max 
Iqh = l^ax 


LS54 








2.4 




V 


Others 


DM54 


2.4 3.4 


2.4 3.4 


2.4 3.3 


2.5 3.4 


N/A 


DM74 


2,4 3.4 


2.4 3.4 


2.4 3.2 


2.7 3.4 


2.7 3.4 


iOL 


Low Level Output Current 




DM54 


16 


20 


2 


4 


N/A 


mA 


DM74 


16 


20 


3.6 


8 


20 


Vol 


Low Level Output Voltage 


Vcc = J^'" 
V,„-2V 


Iql =Max 


DM54 


0.2 0.4 


0.2 0.4 


0.15 0.3 


0.25 0.4 


N/A 


V 


DM74 


0.2 0.4 


0.2 0.4 


0.2 0.4 


0.35 0.5 


0.5 


Iql = 4 mA 


DM74 








0.4 




l| 


Input Current at Maximum 
Input Voltage 


Vcc - Max 


V, =5.5V 


1 


1 


0.1 




1 


mA 


V, =7V 








0.1 






High Level input Current 


Vcc ~ Max 


V, = 2.4V 


40 


50 


10 ' 






AtA 


V, = 2.7V 








20 


50 




Low Level Input Current 


Vcc " Max 


V, = 0.3V 






-0.18 






mA 


V, = 0.4V 


-1.6 


-2 




-0.36 




V, =0.5V 










-2 


tos 


Short Circuit Output 
Current 


Vcc = Max ( 


2) 


DM54 


-20 -55 


-40 -100 


-3 -15 


-30 -130 


N/A 


mA 




DM74 


-18 -55 


-^0 -100 


-3 -15 


-30 -130 


^0 ^100 


*cc 


Supply Current 


VcG = Max 


See Table 





Notes 

(1) All typical values are at Vcc = 5 V, Ta = 25° C. 

(2) Not more than orw output should be shbrted at a time/ and W DM54H/DM74H,DM54LS/DM74LS and DM74S,duratiofi of the short circuit sho . 

(3) National Semiconductor temporarily reserves the right to ship DM54/DM74LS51, LS54, LS55 devices which have a mininrHim I OS = 5.0 ©; 



Supply Currents 



DEVICE 


Total With Outputs High 


^GCL t'nA) 
Total With Outputs Low 




TYP 


MAX 


TYP 


MAX 


51 


4 


8 


7.4 


14 


54 


4 


8 


5.1 


9.5 


no 1 


8.2 


12.8 


15.2 


24 


H54 


7.1 


1 1 


9.4 


14 


L51 


0.44 


0.8 


0.76 


1.3 




0.39 


0.8 


0.60 


0.99 


L55 


0.22 


0.4 


0.38 


0.65 


LS51 


0.8 


1.6 


1.4 


2.8 


LS54 


0.8 


1.6 


10 


2 


LS55 


0.4 


0.8 


0.7 


1-3 


S51 


8.2 


17.8 


13.6 


22 


S64 


7 


12.5 


8.5 


16 



SwitcKing Characteristics 5V, Ta = 25"C 



DEVICE 




CONDITIONS 


tpLH (ns) 
Propagation Delay Time, 
Low-To-High Level Output 


- tpHL (ns) 
Propagation Delay Time, 
High-To-Low Level Output 








MIN 


TYP 


MAX 


MiN 


TYP 


MAX 


51,54 


Cl 


= 15 pF, Hi_ = 400n 




13 


22 




8 


15 


H51 


Cl 


= 25 pF, Ri. =280n 




6.8 


11 




6.2 


11 


H54 


Cl 


= 25 pF, Rl = 280^2 




7 


11 




6.2 


11 


L51,L54 
L55 


Cl 


= 50 pF, Rl =4kO 




50 


90 




35 


60 


LS51,LS55 


Cl 


= 15 pF, Rl =2k^2 




12 


20 




12.5 


20 


LS54 


Cl 


= 15pF, RL=2kJ2 




16 


20 




12.5 


20 


S51,S64 




= 15 pF, RL = 280n 


2 


3.5 


5.5 


2 


3.5 


5.5 






= 50 pF, Rl = 280S2 




5 


8 




5.5 


8 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



PARAMETER 


DM54 


DM74 


UNITS 


60 


60 


CONDITIONS 


MIN TYPd) MAX 


CONDITIONS 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 




2 




2 


V 




Low Level Input Voltage 




0.8 




0.8 


V 


Vxx(ON) 


On-State Voltage Between 
Expander Outputs 


Vcc = 4.5V, V,H = 2V 

\/ =;11V/|r: oc A 

Vx - 1 . 1 V, ix = 3.5 mA 
Ta = -55°C 


0.4 


Vcc = 4.75V, V,H =2V 
Vx = 1 V, Ix = 3.5 mA 
Ta = 0°C 


0.4 


V 


*X(ON) 


On-State Expander Current 


Vcc = 4.5V, V,H =2V 
Vx = 1.1V,lx=0 

Ta = -55°C 


-0.3 


Vcc = 4.75V, V,H =2V 
Vx = 1V,lx =0 
Ta = 0°C 


-0.43 


mA 


'X(OFF) 


Off -State Expander Current 


Vcc = 4.5V, V,L = 0.8V 
Vx =4.5V, Rx = 1-2 kn 
Ta = -55°C 


150 


Vcc = 4.75V, V,L= 0.8V 
Vx =4.5V, Rx = 1.2 
Ta = 0°C 


270 


juA 


"l 


Input Current at Maximum Input Voltage 


Vcc = 5.5V, V| = 5.5V 


1 


Vcc = 5.25V, V, = 5.5V 


1 


mA 


l|H 


High Level Input Current 


Vcc =5.5V, V| =2.4V 


40 


Vcc = 5.25V, V, = 2.4V 


40 


ma 


l|L 


Low Level Input Current 


Vcc = 5.5V, V, =0.4V 


-1.6 


Vcc = 5.25V, V, =0.4V 


-1.6 


mA 


•CC(ON) 


Supply Current, Expander On 


Vcc = 5.5V, V, = 4.5V 
Vx =Q.85V, Ix =0 


1.2 2.5 


Vcc = 5.25V, V, = 4.5V 
Vx = 0.85V, Ix =0 


1.2 2.5 


mA 


'CC(OFF) 


Supply Current, Expander Off 


Vcc = 5.5V, V, = 0 
Vx = 0.85V, Ix =0 


2 4 


Vcc = 5.25V, V, = 0 
Vx = 0.85V, Ix =0 


2 4 


mA 



Notes 

(1) All typical values are at Vcc " ^V, = 25°C. 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



PARAMETER 


DM54H 


DM74H 


UNITS 


H60, H62 


H60, H62 


CONDITIONS 


MIN TYPd) MAX 


CONDITIONS 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 




2 




2 


V 


V|L 


Low Level Input Voltage 




0.8 




0.8 


V 


VxX(ON) 


On-State Voltage Between Expander Outputs 


Vcc = 4.5V, V,„ = 2V 
Vx = IV, Ix = 5.85mA 
Ta = -55°C 


0.4 


Vcc = 4.75V, V,H = 2V 
Vx = IV, Ix =6.3 mA 
Ta = 0°C 


0.4 


V 


Vcc = 5.5V, V,H = 2V 
Vx = IV, Ix =7.85 mA 
Ta = 125°C 


0.4 


Vcc = 5.25V, V,H = 2V 
Vx = IV, Ix =7.4 mA 
Ta = 70°C 


0.4 


'X(ON) 


On-State Expander Current 


Vcc = 4.5V, V,H = 2V 
Vx = 1V,lx=0 
Ta = -55° C 


-470 


Vcc = 4.75V, V,H =2V 
Vx = 1V,lx=0 
Ta = 0°C 


-600 


ma 


IxiOFF) 


Off-State Expander Current 


Vcc = 4.5V, V,L = 0.8V 
Vx =4.5V, Rx =57512 
Ta = -55°C 




Vcc = 4.75V, V,L =0.8V 
Vx =4.5V, Rx =5750 
Ta = 0°C 


o/u 


MA 


1, 
'1 


Input Current at Maximum Input Voltage 


Vcc = 5.5V, V, = 5.5V 


1 
1 


Vcc = 5,25V, V, =5.5V 


1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V, = 2.4V 


50 


Vcc = 5.25V, V, = 2.4V 


50 


ma 


l|L 


Low Level Input Current 


Vcc = 5.5V, Vj = 0,4V 


-2 


Vcc = 5.25V, V, = 0.4V 


-2 


mA 


ICC(ON) 


Supply Current, Expander On 


H60 


Vcc = 5.5V, V,= 4.5V 
Vx = 0.85V, Ix =0 


1.9 3.5 


Vcc = 5.25V, V, = 4.5V 
Vx = 0.85V, Ix =0 


1.9 3.5 


mA 


H62 


3.8 7 


3.8 7 


ICC(OFF) 


Supply Current, Expander Off 


H60 


Vcc =5.5V, V, =0 
Vx = 0.85V, Ix = 0 


3 4.5 


Vcc = 5.25V, V, = 0 
Vx = 0.85, Ix = 0 


3 4.5 


mA 


H62 


6 9 


6 9 


Cx 


Expander Output Capacitance 


H60 


VcC' Inputs, and X 
Open;f = 1 MHz 


5.4 


VcC' Inputs, and X 
Open;f = 1 MHz 


5.4 




H62 


6.0 


6.0 



Notes 

(1) All typical values are at Vcc = 5V (except Cx), = 25°C. 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). \V 



PARAMETER 


DM54H/74H 


UNITS 


H61 


CONDITIONS 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 




2 1 . 


\/ 

V 




Low Level Input Voltage 




0.8 


V 


Vx{ON) 


On-State Expander Output Voltage 


Vcc = Min, V,H = 2V, Ix = 4.5 mA for DM54H61 
5.35 mA for DM74H61 , Ta = Min 


1 


V 


•X(OFF) 


Off -State Expander Current 


Vcc = Min, V,L = 0.8V, Vx = 2.2V, T^ = Max 


50 


{JlA 


h 


Input Current at Maximum Input Voltage 


Vcc = 5.5V, V| = 5.5V 


1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V, = 2.4V 


50 


mA 


l|L 


Low Level Input Current 


Vcc = 5.5V, V, = 0.4V 


-2 


mA 


•CC(ON) 


Supply Current, Expander On 


Vcc = 5.5V, V, = 4.5V 


11 16 


mA 


, JCC(OFF) 


Supply Current, Expander Off 


Vcc 5.5V, V, = 0 


5 7 


mA 


Cx 


Expander Output Capacitance 


Vcc Inputs Open, f = 1 MHz 


5.4 


PF 



Notes 

(1) All typical values are at Vqc = 5V (except Cx), T/x = 25°C. 

(2) The H52 is designed for use with up to six H61 expanders. 



O 

I 

CD 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 


^ SSI DM74S65 Open Collector AND-OR-lnvert Gates 


PARAMETER 


CONDITIONS 




UNITS 


S65 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 




2 


V 


V|L 


Low Level Input Voltage 




0.8 


V 


V, 


Input Clamp Voltage 


Vcc = Min, 1, =-18 mA 


-1.2 


V 


•oh 


High Level Output Current 


Vcc = Min, V|L = 0.8V 
VoH=5.5V 


250 


' /iA 


VQH 


High Level Output Voltage 




5.5 


V 


lr»i 
•tJL 


Low Level Output Current 




2^ 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, = 2V,loL = 20 mA 


0.5 


V 




Input Current at Maximum Input Voltage 


Vcc = Max, V, =5.5V 


1 


mA 


l|H 


High Level Input Current 


Vcc = Max, V, = 2.7V 


50 


juA 


l|L 


Low Level Input Current 


Vcc = Max, Vi = 0.5V 


-2 


mA 


•CCH 


Supply Current, Output High 


Vcc = Max 


6 11 


mA 


k;cL 


Supply Current, Output Low 


Vcc = Max 


8.5 16 


mA 


Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

Switching Characteristics at Vcc = 5V, = 25°C 


PARAMETER 


CONDITIONS 


DM74S 


UNITS 


S65 


MIN TYP MAX 


tPLH 


Propagation Delay Time, Low-To-High Level Output 


Cl = 15 pF, R|_ = 280n 


2 5 7.5 


ns 


Cl = 50 pF, Rl = 28012 


8 12 


ns 


tPHL 


Propagation Delay Time, High-To-Low Level Output 


Cl = 15 pF, Rl = 28012 


2 5.5 8.5 


ns 


Cl = 50 pF, Rl = 280S2 


6.5l_ 10 


ns 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



PARAMETER 


CONDITIONS 


DM54/74 


UNITS 


70 


72, 73, 76, 107 


74 


109 


MIN TYPd) MAX 


MIN TYP(I) MAX 


MIN TYP(I) MAX 


MIN TYP(I) MAX 


V,H 


High Level Input Voltage 




2 


2 


2 


2 


V 


V,L 


Low Level Input Voltage 




0.8 


0.8 


0.8 


0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, 1, = -12 mA 


-1.5 


-1.5 


-1.5 


-1.5 


V 


'pH 


High Level Output Current 




-400 


-400 


-400 


-1200 


juA 


VOH 


High Level Output Voltage 


Vcc = Min, V,H - 2V 
V,L =0.8V, loH ^ Max 


2.4 3.4 


2.4 3.4 


2.4 3.4 


2.4 


V 


lOL 


Low Level Output Current 




16 


16 


16 


16 


mA 


Vol 


Low Level Output Voltage 


Vcc ^ Min, V,H = 2V 


0.2 0.4 


0.2 0.4 


0.2 0.4 


0.2 0.4 


V 


l| 


Input Current at Maximum Input Voltage 


Vcc = Max, V, = 5.5V 


.1 


1 


1 


1 


mA 


•iH 


High Level Input Current 


D, J, K,or K 


Vcc = Max, V, = 2.4V 


40 


40 


40 


40 


, ma 


Clear 


80 


80 


1 20 


160 


Preset 


80 


80 


40 


80 


Clock 


40 


80 


80 


80 


'iL 


Low Level Input Current 


D, J, K, or K 


Vcc = Max, V| = 0.4V 


-1 .6 


—1 .6 


—1 .6 


—1 .6 


mA 


Clear 


-3.2 


-3.2 


-3.2 


-4.8 


Preset 


-3.2 


-3.2 


-1.6 


-3.2 


Clock 


-1.6 


-3.2 


-3.2 


-3.2 


•os 


Short Circuit Output 
Current 


Vcc = Max(2) 


DM54 


-20 -57 


-20 -55 


-20 -55 


-30 -55 -85 


mA 


DM74 


-18 -57 


-18 -55 


-18 -55 


-30 -55 -85 


•cc 


Supply Current (Average per Flip-Flop) 


Vcc = Max(3) 


13 26 


9 17 


8.5 15 


10 15 


mA 



Notes 

(1) All typical values are at Vqc = 5V, = 25°C. 

(2) Not more than one output should be shorted at a time._ 

(3) With all outputs open, l^c 'S measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is at 4.5V for the 70, and is grounded fqr all the others. 



Switching Characteristics at Vcc = 5V, = 25°C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


CONDITIONS 


DM54/74 


UNITS 


70 


72, 73, 76, 107 


74 


109 


MIN TYP MAX 


MIN TYP MAX 


MIN TYP MAX 


MIN TYP MAX 


*MAX 


Maximum Clock Frequency 






Cl = 15 pF, Rl =40012 


20 35 


15 . 20 


20 25 


30 40 


MHz 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Preset 
(as applicable) 


Q 


50 


16 25 


25 


9 14 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Q 


50 


25 40 


40 


18 29 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clear 
(as applicable) 


Q 


50 


16 25 


25 


9 14 




tPHL 


Propagation Delay Time, 
Htgh-to-Low Level Output 


Q 








17 25 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 


Qor Q 


27 50 


16 25 


14 25. 


12 18 




tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


18 50 


25 40 


20 40 


19 28 


tw 


Pulse Width 


Clock High 






20 


20 


30 


20 


ns 


Clock Low 


30 


47 


37 


20 


Preset or Clear Low 


25 


25 


30 


20 


tSETUP 


Input Setup Time(4) 


20t 


Ot 


20t 


15t 


ns 


<HOLD 


Input Hold Time(4) 


5t 


04 


5t 


lot 


ns 



Notes . . 

(4) 1 1 The arrow indicates the edge of the clock pulse used for reference: t for the rising edge, I for the falling edge. 



Electrical Characteristics over recommended operating free-air temperature range {unless otherwise noted). 



PARAMETER 


CONDITIONS 


DJVI54H/74H 


UNITS 


H71 


H72, H73, H76 


H74 


H78 


MIN TYP{1) MAX 


MIN TYP{ty MAX 


MIN TYP(I) MAX 


MIN TYPd) MAX 


ViH 


High Level Input Voltage 




2 


2 


2 


2 


V 


V,L 


Low Level Input Voltage 




0.8 


0.8 


0.8 


0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, 1, = -8 mA 


-1.5 


-1.5 


-1.5 


-1.5 


V 


'oh 


High Level Output Current 




-500 


-500 


-1000 


-500 


MA 


Vqh 


High Level Output Voltage 


Vcc = Min. V,H = 2V 
V,L =0.8V, loH = Max 


2.4 3.4 


2.4 3.4 


2.4 3.4 


2.4 3.4 


V 


»OL 


Low Level Output Current 




20 


20 


20 


20 


mA 


Vol 


Low Level Output Voltage 


Vcc ^ Min, V,„ = 2V 
v.. = n RV 1^, = 9n mA 

V||_ w.O V , 'Ot_ lHr\ 


0.2 0.4 


0.2 0.4 


0.2 0.4 


0.2 0.4 


V 




Input Current at Maximum Input Voltage 


Vcc = Max, V, = 5.5V 


1 


1 


1 


1 


mA 


l|H 


High Level Input Current 


D, J, or K 


Vcc = Max, V, = 2.4V 


50 


50 


50 


50 


iuA 


Clear 


N/A 


100 


150 


200 


Preset 


150 


100 


100 


100 


Clock 


100 


50 


100 


100 


i|L 


Low Level Input Current 


D,J,or K 


Vcc = Max, Vj = 0.4V 


—2 


—2 


-2 


-2 


mA 


Clear 


N/A 


-4 


-4 


-8 


Preset 


-6 


- . -4 


-2 


, : ~4 


Clock 


-4 


-2 


' -4 


-4 


Iqs 


Short Circuit Output Current 


Vcc = Max {2) 


-40 -100 


-40 -100 


-40 -100 


-40 —100 


mA 


'cc 


Supply Current {Average per Flip-Flop) 


Vcc =Max{3y 


DM54 


19 30 


16 25 


15 21 


16 25 


mA 


DM74 


19 30 


16 25 


15 25 


16 25 



Notes 

{1) All typical values are at Vcc = 5V,Ta = 25°C. 

(2^ Not more tiian one output should be shorted at a tlme,£nd duration of the short circuit should not exceed one second. ^ 

(3) , With all outputs open. Ice »s measured with the Q and Q outputs high in turn. At the time of measurenrient, the clock input is grounded. 



Switching Characteristics at Vcc = 5V, = 25°C 















DM54H/74H 






PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


CONDITIONS 


H71, H72 
H73, H76, H78 


H74 


UNITS 














MIN TYP 


MAX 


MIN 


TYP 


MAX 




^MAX 


Maximum Clock Frequency- 








25 30 


35 


43 




MHz 


tPLH 


-Propagation Delay Time, 








6 13 


20 






Low-to-High Level Output 


Preset (as applicable) 




ns 


tpHL 


^Propagation Delay Time, 


_ 
Q 




12 


24 


30 




High-to-Low Level Output 










tptH 


Propagation Delay Time, 
Low-ta-High LeveJ Output 


Clear (as applicable) 


Q 


Cl = 25 pF, Rl = 280n 


6 13 


20 


ns 


tPHL 


Propagation Delay Time, 


Q 




12 


24 


30 




High-to-Low Level Output 










tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 


Qor 0 




14 


21 




8.5 


15 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 




22 


27 




13 


20 




Pulse Width 


Clock High 








12 


15 








Clock Low 








28 


13.5 


ns 






Clear or Preset Low 








16 


25 




tSETUP 


Setup Time(4) 


High Level Data 








Of 


lot 


ns 






Low Level Data 








Of 


15t 


^HOLD 


Hold Time(4) 








01 


5t 


ns 



Notes 

(4) I t The arrow indicates the edge of the clock pulse used for reference; t for the rising edge, I for the falling edge. 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



PARAMETER 


CONDITIONS 


DM54L/74L 


UNITS 


L71, L72 


L73 


L74 


L78 


MIN TYPd) MAX 


MIN TYPd) MAX 


MIN TYPd) MAX 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 




2 


2 


2 


2 


V 


V|L 


Low Level Input Voltage 


Clock Input 




0 6 


0 6 


0.7 


0.6 


V 


All Other Inputs 


0.7 


0.7 


0.7 


0.7 


•oH 


High Level Output Current 




—200 


—200 


-200 


-200 


ma 


VOH 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L = Max, Iqh = Max 


DM54L 


2.4 3.3 


2.4 3.3 


2.4 3.3 


2.4 3.3 


V 


DM74L 


2.4 3.2 


2.4 3.2 


2.4 3.2 


2.4 3.2 


lOL 


Low Level Output Current 




DM54 


2 


2 


2 


2 


mA 


DM74 


3.6 


3.6 


3.6 


3.6 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H =2V 
V,L = Max, Iql - Max 


DM54L 


0.15 0.3 


0.15 0.3 


0.15 0.3 


0.15 0.3 


V 


DM74L 


0.2 0.4 


0.2 0.4 


0.2 0.4 


0.2 0.4 


li 


Input Current at 
Maximum Input Voltage 


R,S, J, K, or D 


Vcc = Max, V| = 5.5V 


100 


100 


100 


100 


ma 


Clear 


200 


200 


300 


400 


Preset 


200 


200 


200 


200 


Clock 


200 


200 


200 


400 


l|H 


High Level Input Current 


R,S, J, K, or D 


Vcc = Max, V, = 2.4V 


10 


10 


10 


10 


ma^ 


Clear 


20 


20 


30 


40 


Preset 


20 


20 


20 


20 


Clock 


-200 


-200 


20 


-400 


l|L 


Low Level Input Current 


R,S, J, K,or D 


Vcc = Max, V, = 0.3V 


-0.18 


-0.18 


-0.18 


-0.18 


mA 


Clear 


-0.36 


-0.36 


-0.36 


-0.72 


Preset 


-0.36 


-0.36 


-0.18 


-0.36 


Clock 


-0.36 


-0.36 


-0.36 


-0.72 


•os 


Short Circuit Output Current 


Vcc ~ Max 


-3 -9 -15 


-3 -9 -15 


-3 -9 -15 


-3 -9 -15 


mA 


'cc 


Supply Current 


Vcc = Max(2) 


0.76 1 .44 


1.52 2.88 


1.6 3.0 


1.52 2.88 


mA 



Notes 

d) All typical values are at Vqq = 5V, T^ = 25°C. 

(2) With all outputs open, \qq is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is grounded. 



Switching Characteristics at Vqc = 5V, = 25°C 



PARAMETER 


FROJVI 
MNPUT) 

\ 1 IMr W i / 


TO 
(OIJTPI iT) 

\\J\J i r \J 1 / 


CONDITIONS 


DM54L/74L 


UNITS 


L71, L72, L73, L78 


L74 


IVIIN TYP MAX 


MIN TYP MAX 


^MAX 


Maximum Clock Frequency 






Cl = 50pF, RL =4k^2 


6 11 


6 11 


MHz 


tpLH 


Prr»r»anfltinn npl:i\/ Timp 

Low-to-High Level Output 


Preset or Clear 


Qor Q 


35 75 


40 60 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Preset or Clear 


(Clock High) 


Qor Q 


60 150 


60 120 


ns 


(Clock Low) 


150 


60 120 


"tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 


Qor Q 


10 35 75 


10 50 90^ 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


10 60 150 


10 60 120 


tw 


Pulse Width 


Clock High 






100 


75 


ns 


Clock Low 


100 


75 


Clear or Preset Low 


100 


75 


tSETUP 


Setup Time(3) 


Of 


50t 


ns 


tHOLD 


Hold Time{3) 


01 


15t 


ns 



Notes 

(3) t4 The arrow indicates the edge of the cioci< pulse used for reference: t for the rising edge i for the falling edge. 



Electrical Characteristics over recommended operating free-air temperature range {unless otherwise noted). 



PARAMETER 


CONDIHONS 


/ DM54LS/74LS 


UNITS 


LS73, LS76, LSI 07 
LS1 12, LS1 13 


LS74 


LS78, LS1 14 


LS109 


MIN TYPd) MAX 


MIN TYP(I) MAX 


MIIM TYP{1) MAX 


MIN TYPd) MAX 


V,H 


High Level Input Voltage 




2 


2 


2 


2 


V 


V|L 


Low Level Input Voltage 




DM54 


0.7 


0.7 


0.7 




V 


DM74 


0.8 


0.8 


0 8 


0.8 


V, 


Input Clamp Voltage 


Vcc = Min, 1, =-18 mA 


-1.5 


-1.5 


-1.5 


-1 .5 


V 


•oh 


High Level Output Current 




-400 


-400 


-400 


-400 


MA 


VOH 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L = Max, Iqh = -400mA 


DM54 


2.5 3.4 


2.5 3.4 


2.5 3.4 


2.5 3.4 


V 


DM74 


2.7 3.4 


2.7 3.4 


2.7 3.4 


2.7 3.4 




Low Level Output Current 




DM54 


4 


4 


4 


4 


mA 


DM74 


8 


8 


8 


8 


Vol 


Low Level Output Voltage 


Vcc = Min 
V,H =2V 
ViL = Max 


Iql " Max 


DM54 


0.25 0.4 


0.25 0.4 


0.25 0.4 


0.25 0.4 


V 


DM74 


0.35 0.5 


0.35 0.5 


0.35 0.5 


0.35 0.5 


loL = 4 mA 


DM74 


0.4 


0.4 


0.4 


0.4 


•i 


Input Current at Maximum 
Input Voltage 


D, J. K, or K 


Vcc = Max 


V, = 5.5V 




0.1 




0;1 


mA 


V| =7V 


0.1 




0.1 


^ 


Clear 


V, = 6.5V 




0.3 




0.4 


V| =7V 










Preset 


V, = 5.5V 




0.2 




0.2 


V|=7V 


0.3 




0.3 




Clock 


V, = 5.5V 




0.2 




0.2 


V, =7V 


0.4 




0.8 




l|H 


High Level Input Current 


D,J,Kor K 


Vcc = Max, V, = 2.7V 


20 


20 


20 


20 


MA 


Clear 


60 


60 


120 


80 


Preset 


60 


40 


60 


40 


Clock 


80 


40 


160 


40 


l|L 


Low Level Input Current 


D,J,Korl< 




-0.36 


-0.4 


-0.36 


-0.4 


mA 


Clear 


Vcc = Max, V, = 0.4V 


-0.8 


-1.2 


-1.6 


-1.6 


Preset 


-0.8 


-0.8 


-0.8 


-0.8 


Clock 




-0.72 


-0.8 


-1.44 


-0.8 


•os 


Short Circuit Output 
Current 


Vcc=Max(2) 


-30 -130 


-30 -130 


-30 -130 


-30 -130 


mA 


'cc 


Supply Current 


Vcc = Max(3) 


4 8 


4 8 


4 8 


4 8 


m A , 



Notes 
(1) 
12) 
(3) 
(4) 



Ail typical values are at Vqc 5V, T/\ = 25 C. 

Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
With all outputs open, \qq is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is grounded. 
National Semiconductor temporarily reserves the right to ship DM54/DM74LS73, LS74, LS76, LS78, LSI 07, LSI 09, LS1 12, LS1 13, LS1 14 
devices which have a minimum Iqs 5.0 mA. 



Switching Characteristics at Vcc = 5V, = 25°C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


CONDITIONS 


DM54LS/74LS 


UNITS 


LS73. LS76, LS78. LSI 07 
LS1 12. LS1 13. LS1 14 


LS74 


LSI 09 


MIN TYP MAX 


MIN TYP MAX 


MIN TYP MAX 


*MAX 


Maximum Clock Frequency 






Cl = 15 pF, Rl = 2 kil 


30 45 


25 33 


25 33 


MHz 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clear, Preset, or Clock 
(as appropriate) 


Qor Q 


11 20 


13 25 


13 25 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


15 30 


25 ' 40 


25 40 


ns 


tw 


Pulse Width 


Clock High 






20 


25 


25 


ns 


Preset or Clear Low 


25 


25 " 


25 


tSETUP 


Setup Time(5) 


High Level Data 


201 


25t 


20t 


ns 


Low Level Data 


204 


20 1 


20t 


tHOLD 


Hold Time(5) 


01 


5t 


5t . • 


ns 



Notes 

(5) tl The arrow indicates the edge of the clock pulse used for reference: t for the rising edge, i for the falling edge. 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



PARAMETER 


CONDITIONS 


DM74S 


UNITS 


S74 


S1 12 


S113 


S114 


MIN TYP(1) MAX 


MIN TYP(1) MAX 


MIN TYP(1) MAX 


MIN TYP(1) MAX 


V|H 


High Level Input Voltage 




2 


2 


2 


2 




V|L 


Low Level Input Voltage ^ 




0.8 


0.8 


0.8 


0.8 


V 


Vi 


Input Clamp Voltage 


Vcc = Min, 1, = -18 mA 


-1.2 


-1.2 


-1.2 


-1.2 


V 


*OH 


High Level Output Current 




-1 


-1 ■ 


-1 


-1 


mA 


Vqh 


High Level Output Voltage 


Vcc =Min,V,H -2V 
V|L = 0.8V, ioH mA 


2.7 3.4 


2 7 3 4 


2 7 3 4 


2 7 3 4 


V 


Iql 


Low Level Output Current 




20 


20 


20 


20 


mA 


Vol 


Low Level Output Voltage 


Vcc =Min, V,H =2V 
V,L =0.8V, loL =20mA 


0.5 


0.5 ~ 


0.5 


0.5 


V 


1, 
'I 


Input Current at Maximum Input Voltage 


Vcc = Max, V, = 5.5V 


1 


1 


1 




m'A 


l|H 


High Level Input Current 


J, K, or D 


Vcc = Max, V| = 2.7V 


50 


50 


50 


50 


juA 


Clear 


150 


100 


N/A 


200 


Preset 


100 


100 


100 


100 


Clock 


100 


100 


100 


200 


l|L 


Low Level Input Current 


J, K, or D 


Vcc =Max, V, =0.5V 


-2 


-1.6 


-1.6 


-1.6 


mA 


Clear 


-6 


-7 


N/A 


-14 


Preset 


-4 


-7 


-7 


-7 


Clock 


-4 


-4 


-4 


-8 


•os 


Short Circuit Output Current 


Vcc = Max(2) 


-40 -100 


-40 -100 


^ -40 -100 


-40 -100 


mA 


'go 


Supply Current 


Vcc = Max(3) 


30 50 


30 50 


30 50 


30 50 


mA 



Notes 

(1) All typical values are at Vqq = 5V, T^ = 25°C. 

(2) Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second. 

(3) With all outputs open, l^c 'S measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is grounded. 



Switching Characteristics at Vcc = 5V, = 25°C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


CONDITIONS 


DM74S 


UNITS 


S74 


S112,S113,S114 


MIN TYP MAX 


MIN TYP MAX 


*MAX 


Maximum Clock Frequency 






Cl = 15pF, RL=280n 


75 110 


80 125 


MHz 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Preset or Clear 


Qor Q 


4 6 


2 4 7 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Preset or Clear 


(Clock High) 


Qor Q 


9 13.5 


2 5 7 


ns 


(Clock Low) 


5 8 


2 5 7 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 


Qor Q 


6 9 


2 4 7 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


6 9 


2 5 7 


tw 


Pulse Width 


Clock High 






6 


6 


ns 


Clock Low 


7.3 


6.5 


Clear or Preset Low 


7 : 


8 


tSETUP 


Input Setup 
Time (4) 


High Level Data 


3t 


31 


ns 


Low Level Data 


3t 


3i 


tHOLD 


Input Hold Time{4) 


2t 




ns 



Notes 

(4) t>t The arrow indicates the edge of the clock pulse used for reference: t for the rising edge, i for the falling edge. 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



PARAMETER 


CONDITIONS 


DWt54/74 


DM54L/74L 


DM54LS/74LS 


DM74S 


UNITS 


86 


L86 


LS86, LS386 


S86 


MIN TYP(I) MAX 


MIN TYPd) MAX 


MIN TYP(I) MAX 


MIN TYPd) MAX 




High Level Input Voltage 




2 


2 


2 


2 


V 


ViL 


Low Level Input Voltage 




DM54 


0.8 


0.7 


0.7 


N/A . 


V 


DM74 


0.8 


0.7 


0.8 


0.8 




Input Clamp Voltage 


Vcc = Min 


I, = -8 mA 


-1.5 


N/A 






V 


1, =-18mA 




N/A 


-1.5 


-1.2 


•OH 


Migh Level Output Current 




-800 


-200 


-400 


1000 


/iA 


VOH 


High Level Output Voltage 


Vcc 7 Min, V,H = 2V 
VtL = Max, Iqh = Max 


DM54 




2.4 3.3 


2.5 3.4 


N/A 


V 


DM74 


2.4 3.4 


2.4 3.2 


2.7 3.4 


2.7 3.4 


loL 


Low Level Output Current 




DM54 




2 




N/A 


mA 


DM74 


16 


3.6 


8 


20 


Vol 


Low Level Output Voltage 


Vcc ^ Min 
V,H =2V 
V,i_ = Max 


Iql = Max 


DM54 


0 2 0.4 


0 15 0 3 


0.25 0.4 


N/A 


V 


DM74 


0.2 0.4 


0.2 0.4 


0.35 0.5 


0.5 


toL =4 nr>A 


DM74 






0.4 




U 


Input Current at Maxinrrum 
Input Voltage 


Vcc = Max 


V, = 5.5V 


1 


0 2 






mA 


Vf = 7V 






0.2 




•iH 


High Level Input Current 


Vcc = Max 


V, = 2.4V 


, 40 


20 






^xA 


V, = 2.7V 






40 


50 


l|L 


Low Level Input Current 


Vcc = Max 


V, = 0.3V 




-0.36 






mA 


V, = 0.4 V 


-1.6 




-0.6 




V, = 0.5V 








-2 




Short Circuit Output Current 


Vcc = Max{2) 


DM54 


-20 -55 


-3 -15 


-30 -130 


N/A 


mA 


DM74 


-18 -55 


-3 -15 


-30 -130 


-40 -100 


•CCH 


Supply Current, All Outputs High 


Vcc = Maxm 


DM54 


30 43 


2:2 4.4 


6.1 10 


N/A 


mA 


DM74 


30 50 


2.2 4.4 


6.1 10 


50 ,75 


*CCL 


Supply Current, All Outputs Low 


Vcc = Max (4) 


36 57 


3.8 6.68 






mA 



Notes 

(1) All typical values are at Vqq = 5V, T^ = 25° C. . . 

(2) Not more than one output should be shorted at a time, and for DM54LS/DM74LS and DI\/I74S, duration of short circuit should not exceed one »cond. 

(3) IccH nr»easured with all outputs open, one input of each gate at 4.5V, and the other inputs grounded. 
44) IcCL *s measured with all outputs open ind all inputs at 4.5V. 



Switching Characteristics at Vqc = 5V, = 25°C 



DEVICE 




COWDITIONS 
(FROM INPUT A OR B) 


tpLH (ns) 
Propagation Delay Time, 
Low-to-High Level Output 


tpHL (ns) 
Propagation Delay Time, 
Higb-to-Low Level Output 










TYP 


MAX 


TYP 


MAX 


86 


c. 


= 15 pF 


Other Input Low 


15 


23 


11 


17 






= 4000 


Other Input High 


18 


30 


13 


22 


LOD 




= 50pF 


Other Input Low 


37 


60 


21 


60 




Rl 


= 4kn 


Other Input High 


25 


60 


35 


60 


LS86 




= 15pF 


Other Input Low 


12 


23 


10 


17 




Rl 


= 2kO 


Other Input High 


18 


30 


13 


22 


LS386 


Cl 


= 15 pF 


Other Input Low 


12 


23 


10 


17 




Rl 




Other Input High 


18 


30 


13 


22 


S86 


Cl 


= 15 pF 


Other Input Low 


7 


10^ 


6.5 


10 




Rl 


= 28012 


Other Input High 


7 


10,5 


6.5 


10 



CO 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



PARAMETER 


CONDITIONS 


DJVI54H/74H 


UNITS 


H103 


HlOi 


H108 


MIN TYPd) MAX 


MIN TYP(I) MAX 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 




2 


2 


2 


V 


V|L 


Low Level Input Voltage 




0.8 


0.8 


0.8 


V 


V| 


Input Clamp Voltage 

, , „. „_ „ ,. B 


Vcc = Min, l| = -8 mA 


-1.5 


-1.5 


-1.5 


V 


'oh 


High Level Output Current 




-500 


-500 


-500 


MA 


VOH 


High Level Output Voltage 


Vcc =Min, V,H =2V 

V,L =0.8V, loH =-500iuA 


2.4 3.4 


2.4 3.4 


2.4 3.4 


V 


lOL 


Low Level Output Current 




20 


20 


20 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L = 0.8V, loL = 20 mA 


0.2 0.4 


0.2 0.4 


0.2 0.4 


V 


li 


Input Current at Maximum Input Voltage 


Vcc = Max, V, = 5.5V 


1 


1 


1 


mA 


l|H 


High Level Input Current 


Any J or K 


Vcc = Max, V| = 2.4V 


50 


50 


50 




Clear 


100 


100 


200 


Preset 


N/A 


100 


100 


Clock 


0 -1 


0 -1 


0 -1 


mA 


l|L 


Low Level Input Current 


Any J or K 


Vcc = Max, V, = 0.4V 


-1 -2 


-1 -2 


-1 -2 


mA 


Clear 


-1 -2 


-1 -2 


-2 -4 


Preset 


N/A 


-1 -2 


-1 -2 


Clock 


-3 -4.8 


-3 -4.8 


-6 -9.6 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-40 -100 


-40 -100 


«-40 -100 


mA 


•cc 


Supply Current 


Vcc = Max, (3) 


40 76 


40 76 


40 76 


mA 



Notes 

(1) All typical values are at Vqc = 5V, Tj\ = 25°C. 

(2) Not more than one output should be shorted at a time, and duration of short.circuit should not exceed one second. 

(3) With all outputs open. Ice 'S measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is grounded. 



Switching Characteristics = 5V, Ta = 25°C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


CONDITIONS 


MIN TYP MAX 


UNITS 


^MAX 


Maximum Clock Frequency 






C|_ = 25 pF, Rl = 28012 


40 50 


MHz 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Preset or Clear 


Qor Q 


8 12 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Preset or Clear 


Clock High 


Qor Q 


15 20 


ns 


Clock Low 


23 35 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 


Qor 0 


10 15 


ns ^ 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


16 20 


tw 


Pulse Width 


Clock High 






TO 


ns 


Clock Low 


15 


Clear or Preset Low 


16 


tSETUP 


Setup Time(4) 


High Level Data 


101 


ns 


Low Level Data 


m 


tHOLD 


Hold Time(4) 


01 


ns 



Notes 

(4) I The arrow indicates that the falling edge of the clock pulse is used for reference. 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 















DM54/74 


DM54LS774LS 






DAD AA/ICTCp 










121 


LS221 


UNITS 














MIN 


TYP(l) 


MAX 


MIN 


TYPtn 


MAX 




Vt+ 


Positive-Going Threshold Voltage at A Input 


Vcc 


- Min 








1.4 


2 




1.0 


2 


V 


Vt- 


Negative-Going Threshold Voltage at A Input 


Vcc 


= Min 




DM54 


0.8 


1.4 




0.7 


1.0 




V 








DM74 


0.8 


1.4 




0.8 


1.0 




Vx+ 


Positive-Going Threshold Voltage at B input 


Vcc 


= Min 








1.55 


2 




1.0 


2 


V 


Vj- 


Negative-Going Threshold Voltage at B Input 


Vcc 


= Min 




DM54 


0.8 


1.35 




0.7 


0.9 




V 








DM74 


0.8 


1.35 




0.8 


0.9 




V, 


Input Clamp Voltage 


Vcc 


= Min 


1, =-12 mA 


t1.5 




V 






1, = -18 mA 




-1.5 


•oh 


High Level Output Current 




-400 


-400 


iuA' 


VoH 


High Level Output Voltage 


Vcc 


= Min 




DM54 


2.4 


3.4 




2.5 


3.5 




V 






loH 


= -400mA 


DM74 


2.4 


3.4 




2.7 


3.5 




«OL 


Low Level Output Current 








DM54 


16 


4 


mA 












DM74 


16 


8 


Vol 


Low Level Output Voltage 






Iql 4 mA 






0.25 


0.4 








Vcc 


= Min 


loL =8 mA 


DM74 






0.35 


0.5 


V 










Iql = 16 mA 




0.2 


0.4 






h 


Input Current at Maximum Input Voltage 


Vcc 


= Max 


V, = 5.5V 


1 




mA 






V, =7V 




0.1 


i|H 


High Level Input Current 






V, = 2.4V 


A1 or A2 


40 










Vcc 


= Max 


B 


80 




)UA 










V, =2.7V 


All 




20 




l|L 


Low Level Input Current 








A1 or A2 


-1.6 


-0.36 








Vcc 


= Max, 


V, = 0.4V 


B 


-3.2 


-0.44 


~ mA 












Clear 


N/A 


-0.54 




'os 


Short Circuit Output Current 


Vcc 


= Max(2) 


DM54 


-20 




-55 


-30 




-150 


mA 






DM74 


-18 




-55 


-30 




-150 


•cc 


Supply Current 


Vcc 


= Max 




Quiescent 




13 


25 




4.7 


11 


mA 








Triggered 




23 


40 


19 27 



(1) All typical values are at Vcc = 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time, and for DM54LS221/DM74LS221 , duration of short circuit should not exceed one second. 
LS22i To Be Announced In 1976 



Switching Characteristics at Vcc = 5V, = 25° C 









FROM 

/ 1 IVIDI IT) 


TO 
[UU 1 rU 1 ; 


DM54/74 


DM54LS/74LS 






PARAMETER 


121 


LS221 


UNITS 








CONDITIONS 


MIN 


TYP 


MAX 


CONDITIONS 


MIN 


TYP 


MAX 




tPLH 


Propagation Delay T 


me, Low-to-High Level Output 


A1 or A2 


Q 








45 


70 








45 


70 


ns 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


B 


Q 








35 


55 








35 


55 


ns 




Propagation Delay Time, Low-to-High Level Output 


Clear 


Q 




Ct = 80 pF 


N/A 




Ct = 80 pF 


65 




tPHL 


Propagation Delay Time, High-to-Low Level Output 


A1 or A2 


Q 




R|NT to Vcc 


50 80 




Rt = 2 kil 


50 80 


ns 


tPHL 


Propagation Delay Time, High-to-Low LeveJ Output 


B 


Q 








40 


65 








40 


65 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output . 


Clear 


Q 


. Cl = 15 pF 




N/A 


Cl = 15 pF 




55 


ns 


tW(OUT) 


Output Pulse Width 


Internal Timing Resistor 






Rl = 400^2 


Cj = 80 pF 

R|NT to V^c 


70 


110 


150 . 


Rl = 2 kil ■ 


Cpvx = 80 dF 
Rext = 2 kil 


70 


120 


150 








Zero-Timing Capacitance 


A1, A2or B 


Qor 0 




Ct = 0 

R|NT to Vcc 




30 


50 




Cext =0 
Rext =2I<S2 


20 


47 


70 








External Timing Resistor 




Ct - 100 pF 
Rt = 10 kil ' 


600 


700 


800 




Ct = 100 pF 
Rt = 10kS2 


600 


670 


750 














Ct = I/jF 
Rt = 10 kS2 


6 


7 


8 




Ct = l/^F 
Rt = 10kS2 . 


6 


6.7 


7.5 


ms 


*W(IN) 


Input Pulse Width 










50 






40 




^W(CLEAR) 


Clear Pulse Width 










N/A- 






40 




dv/dt 


Rate of Rise or Fall 


Schmitt Input, B 










1 






1 


V/s 




of Input Pulse 


Logic Input, A 










1 






1 


V/ms 


Rext 


External Timing Resistance 








DIVi54 


1.4 




30 




DM54 


1.4 




70 


k£2 














DM 74 


1.4 




40 




DM74 


1.4 




100 


Cext 


External Timing Capacitance 










0 




1000 






0 




1000 


AiF 


tSETUP 


Clear-Inactive State Setup Time 










N/A 






15 


ns 




Duty Cycle 










Rt = 2 kil 


67 




Rt = 2 kS2 


67 


% 














Rt = Max 






90 




Rf = Max Rt 






'90 














Rext 





















Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



PARAMETER 


CONDITIONS 


D1VI54/74 


DM54L/74L 


DM54LS/74LS 


UNITS 


123 


L123A 


LS122, LS123 


MIN TYPd) MAX 


MIN TYPd) MAX 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 




2 


2 


2 


V 




Low Level Input Voltage 




DM54 


0.8 


0.7 


0.7 


V 


DM74 


0.8 


0.8 


0.8 


V| 


Input Clamp Voltage 


Vcc = Min 


l,=-12mA 


-1.5 


-N/A 




V 


1, =-18 mA 






—1.5 


•oh 


High Level Output Current 




-800 


-200 


-400 


MA 


VoH 


High Leyel Output Voltage 


Vcc = Min, loH = Max(3) 


DM54 


2.4 3.4 


2.4 3.4 


2.5 3.5 


V 


DM74 


2.4 3.4 


2.4 3,4 


2.7 3.5 


lOL 


Low Level Output Current 




DM54 


16 


2.0 


4 


mA 


DM74 


16 


3.6 


8 


vQL 


Low Level Output Voltage 


Vcc = Min 
(3) 


Iql ~ Max 


DM54 


0.2 0.4 


0.22 0.3 


0.25 0.4 


V 


DM74 


0.2 0.4 


0.4 


0.35 0.5 


Iql = 4 mA 


DM74 






0.25 0.4 


l| 


Input Current at Maximum Input Voltage 


Vcc Max 


V, = 5.5V 


1 


0.1 




mA 


V, =7V 






0.1 


>IH 


High Level Input Current 


Data Inputs 


Vcc ~ Max 


V, = 2.4V 


40 


10 




MA 


V, = 2.7V 






20 


Clear Input 


V, = 2.4V 


80 


10 




V, =2.7V 






20 


l|L 


Low Level Input Current 


Data Inputs 


Vcc = Max, V, = 0.4V 


— 1 .6 


-0.18 


-0.4 


mA 


Clear Input 


-1 .6 


-0.18 


-0.4 


Iqs 


Short Circuit Output Current 


Vcc =Max{2)(3) 


-10 -40 ^ 


-2.5 -12 


-30 -150 


mA 


Iqc 


Supply Current (Quiescent or Triggered) 


Vcc = Max(4)(5)(6) 


LSI 22 






6 11 


mA 


Others 


46 66 


5 7.5 


12 20 



Q 



Switching Characteristics 

3t ^cc ~ 

5V, Ta = 25° C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


DM54/74 


DM54L/74L 


DM54LS/74LS 


UNITS 


123 


L123A 


LSI 22, LSI 23 


CONDITIONS 


MIN TYP MAX 


CONDITIONS 


MIN TYP MAX 


CONDITIONS 


MIN TYP MAX 


tPLH 


Propagation Delay Time, 
Lo>/v-to-Hi9h Level Output 


A 


Q 


Cext = 0 
Rext = 5 
Cl = 15pF 
Rl - 40012 


22 33 


Cext = 0 
Rext = 32 kQ. 
Cl = 50 pF 
Rl -4kl2 


120 175 


Cext = 0 
Rext = 5 kO. 
Cl = 15 pF 
Rl =2kn 


22 33 


ns 


B 


19^ 28 


86 135 


29 44 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


A 


Q 


30 40 


120 180 


30 45 


ns 


B 


27 36 


86 135 


37 56 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Clear 


Q 


18 27 


45 65 


18 27 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Q 


30 40 


95 140 


30 45 


tWQ(MIN) 


Minimum Width of Pulse 
at Output Q 


A or B 


Q 


45 65 




116 200 


ns 


two 


Width of Pulse at Output Q 


Aor B 


0 


Cext = 1000 pF 
Rext = 10'<12 
Cl = 15 pF 
Rl = 400n 


2.76 3.03 3.37 


Qext = 1000 pF 
Rext = 100 kfi 
Cl = 50 pF 
Rl =4kn 


30.6 34.0 37.4 


Cext = 1000 pF 
Rext = '^QkQ. 
Cl = 15 pF 
Rl =2kl2 


4 4.5 5 


ns 


tw 


Pulse Width 


A or B Inputs High 






40 




130 




40 


ns 


A or B Inputs Low 


40 


130 


40 . 


Clear Low 


40 


130 


40 


Rext 


External Timing Resistance 


DM54 


5 25 


5 200 


5 225 


kl2 


DM74 


5 50 


5 400 


5 360 


^EXT 


External Capacitance 


No Restriction 


No Restriction 


No Restriction 




CwiRE 


Wiring Capacitance at 
Rext/^ext Terminal 


DM54 


50 


40 


50 


pF 


DM74 


50 


50 


50 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25° C. 

(2) Not more than one output should be shorted at a time, and for DM54LS/74LS duration of short circuit should not exceed one second. 

(3) Ground C^XT *o measure Vqh 3* Q' VqL Q, or Iqs a* CgXT 's open to measure Vqh at Q' Vql at or Iqs at Q. 

(4) Quiescent \qq is measured (after clearing) with 2.4V applied to all clear and A inputs, B inputs grounded, all outputs open, CgxT ~ 0.02juF, and RgxT 25 kf2. 

(5) Ice 's measured in the triggered state with 2.4V applied to all clear and B inputs. A inputs grounded, all outputs open, C^XT = 0.02mF, and RgXT ~ 

(6) With all outputs open and 4.5V applied to all data and clear inputs, I^C 's measured after a momentary ground, then 4.5V, is applied to clock. (LSI 22, LSI 23) 

LS122, LS123 To Be Announced In 1976 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



PARAMETEFT 


CONDITIONS 


DM54/74 


DM54LS/74LS 


DM74S 


UNITS 


125, 126 


LSI 25, LSI 26 


S134 


MIN TYP(1) MAX 


MIN TYPd) MAX 


MIN TYP(I) MAX 


V,H 


High Level' Input Voltage 




2 


2 


2 


V 


V,L 


Low Level Input Voltage 




DM54 


0.8 


0.7 


N/A 


V 


DM74 


0.8 


0.8 


0.8 




Input Clamp Voltage 


Vcc - Min 


l| =-12mA 


-1.5 






V 


1, =-18 mA 




-1.5 


-1 .2 


'oh 


High Level Output Current 




DM54 


-2.0 


-1.0 


N/A 


mA 


DM74 


-5.2 


-2.6 


-6.5 


VOH 


High Level Output Voltage 


Vcc =Min, V,H =2V 
V,L = Max, loH = Max 


DM54 


2.4 3.3 


2.4 3.4 


N/A 


v 


DM74 


2.4 3.1 


2.4 3.1 


2.4 3.2 


•OL 


Low Level Output Current 




DM54 


16 


8 


N/A 


mA 


DM74 


16 


16 


20 


^OL 


Low Level Output Voltage 


Vcc = Mih 
V,H-2V 
ViL = Max 


Iql ~ Max 


DM54 


0.4 


0.4 


N/A 


V 


DM74 


0.4 


0.5 


0.5 


Iql = 4 mA 


DM74 




0.4 




•O(OFF) 


Off-State (High Impedance State) 
. Output Current 


Vcc Max 
V,H =2V 


V,L -0.7V 


Vo = 0.4V 




-20 




fiA 


Vo =2.7V 




20 




V,L = 0.8V 


Vo = 0.4V 


-40 






Vo = 0.5V 






-50 


Vo = 2.4V 


40 




50 


h 


Input Current at Maximum Input Voltage 


Vcc ~ Max 


V, = 5.5V 


1 




1 


mA 


V| = 7.0V 




0.1 




ilH 


High Level Input Current 


Vcc ^ Max 


V, =2.4V 


40 






/uA ' 


V| = 2.7V 




20 


50 




Low Level Input Current 


Vcc ~ Max 


V, = 0.4 V 


-1 .6 


-0.4 




mA 


V, = 0.5V 






_2 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


DM54 


-30 -70 


-30 . -130 


N/A 


mA 


DM74 


-28 -70 


-30 -130 


-40 -100 


'cc , 


Supply Current 


Vcc '^ax 


See Table 





Notes 

(1) All typical values are at Vqc = 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a tinne, 

(3) Data tor DM54LS/74LS125, 126 is preliminary. 
LS125, LS126 To Be Announced I n 1976 



and for DM54LS/DM74LS and DM74S, duration of short circuit should not exceed one second. 



(A 



Supply Currents 





CONDITIONS 




Ice (mA) 




DEVICE 


DATA 


OUTPUT 
















INPUTS 


CONTROLS 


MIN 


TYP(1) 


MAX 


125 


ov 


4.5V 




32 


54 


126 


ov 


OV 




36 


62 


LSI 25 


ov 


4.5V 




11 


18 


LSI26 


ov 


OV 




12 


21 


S134 


ov 


OV 




7 


13 




5V 


OV 




9 


16 




5V 


5V 




14 


25 



Switching Characteristics at Vcc = 5V, T^ = 25° C 



PARAMETER 


CONDITIONS 


DM54/74 


DM54LS/74LS 


DM74S 


UNITS 


125 


126 


LSI 25 


LSI 26 


CONDITIONS 


S134 


MIN TYP MAX 


MIN TYP MAX 


MIN TYP MAX 


MIN TYP MAX 


MIN TYP MAX 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Cl = 50 pF 
Rl = 40012 
Rl = 2 kO, (LS) 


10 15 


10 15 


10 15 


10 15 


Cl = 15 pF, Rl =28012 


4 6 


ns 


Cl =50 pF, Rl =28012 


5.5 9 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


12 18 


12 18 


12 18 


12 18 


Cl = 15 pF, Rl = 28012 


5 7.5 


ns 


Cl = 50 pF, Rl = 28012 


7 11 


tZH 


Output Enable Time 
to High Level 


12 18 


13 19 


12 18 


13 19 


Cl = 50 pF, Rl = 28012 


13 19.5 


ns 


tZL 


Output Enable Time 
to Low Level 


16 25 


16 25 


16 25 


16 25 


14 21 


ns 


tHZ 


Output Disable Time 
From High Level 


Cl =5 pF 
Rl - 40012 
Rl = 2 kr2 (LS) 


5 8 


10 16 


5 8 


10 16 


Cl - 5 pF, Rl = 28012 


5.5 8.5 


ns 


tLZ 


Output Disable Time 
From Low Level 


9 14 


14 20 


9 14 


14 20 


9 14 


ns 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



PARAMETER 


CONDITIONS 


DM74S 
8135 

MIN TYP(1) MAX 


UNITS 




High Level Input Voltage 




2 


V 


V|L 


Low Level Input Voltage 




0.8 


V 


^1 


Input Clamp Voltage 


Vqq = Min, l| = —18 mA 


-1.2 


V 


•oh 


High Level Output Current 




-1 


mA 


VoH 


High Level Output Voltage 


V-cc = Min, V,H = 2V, V|l = 0.8V, (qh ^ "I rnA 


2.7 3.4 


V 


'OL 


Low Level Output Current 




20 ' 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V|H = 2V, V|l = 0.8V, Iql = 20 mA 


0.5 


V 


l| 


Input Current at Maximum Input Voltage 


Vcc = Max, V, = 5.5V 


1 


mA 


hH 


High Level Input Current 


Vcc = Max, V, = 2.7V 


50 


.juA 


l|L 


Low Level Input Current 


Vcc = Max, V| = 0.5V 


-2 


mA 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-40 -100 


mA 


•cc 


Supply Current 


Vcc = Max(3) 


65 99 


mA 



Notes 

(1) All typical values are at V^c " 5V, = 25°C. 

(2) Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

(3) Icc 's measured with the inputs grounded and the outputs open. 



Switching Characteristics at Vcc = 5V, = 25° C 



PARAMETER(4) 


FROM (INPUT) 


CONDITIONS 


SI 35 

MIN TYP MAX 


UNITS 


^PLH 


Propagation Delay Time, Low-to-High Level Output 


A or B 


BorA = L,C = L 


Cl = 15 pF, Rl - 28012 


8.5 13 






Propagation Delay Time, High-to-Ldw Level Output 


11 15 


tPLH 






B or A = H, C = L 


8 12 




<PHL 


Propagation Delay Time, High-to-Low Level Output 


9 13.5 


*PLH 


, pfopSQstion Dfilsy Tim© L.oW""tO"HiQh 'L.6V6l Output 


A or B 


BorA = L, C=H 


10 15 




tPHL 


Propagation Delay Time, High-to-Low Level Output 


6.5 10 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


A or B 


B or A = H, C = H 


8.5 12 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 


7 11 


tpLH 


Propagation Delay Time, Low-to-High Level Output 


C 


A = B 


8 12 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 


9.5 14.5 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


C 


At^B 


7.5 11.5 


ns 


tpHL 


Propagation Delay Time, High-to-Low Level Output 


8 12 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



PARAMETER 


CONDITIONS 


DM54LS/74LS 


DM74S 


UNITS 


LS136, LS266 


S136 


IV/liM TVD/1\ RAAV 
IVIII^ 1 Yr\ 1; IVfAA 


IVIIIXI I Y r \ 1 / IVlMA 


V,H 


High Level Input Voltage 




2 


2 


V 


V|L 


Low Level Input Voltage 




DM54 


0.7 


N/A 


V 


DM74 


0.8 


0.8 


V| 


Input Clamp Voltage 


Vcc = Min, l| =-18 mA 


-1.5 


-1.2 


V 


'oh 


High Level Output Current 


Vcc = Min, V|H = 2V 
V,L =Max, VoH =5.5V 


100 


250 


ma 


VOH 


High Level Output Voltage 




5.5 


5.5 


V 


«OL 


Low Level Output Current 




DM54 


4 


N/A 


mA 


bM74 


8 


20 


Vol 


Low Level Output Voltage 


Vcc ~ Min 
V,H = 2V 
V,L = Max 


Iql ^ Max 


DM54 


0.25 0.4 


N/A 


V 


DM74 


0.35 0.5 


0.5 


loL = 4 mA 


DM74 


0.4 




li 


Input Current at Maximum Input Voltage 


Vcc = Max 


V, = 5.5V 




1 


mA 


V, =7V 


0.2 




l|H 


High Level Input Current 


Vcc - Max, V, = 2.7V 


40 


50 




hu 


Low Level Input Current 


Vcc - Max 


V, = 0.4V 


-0.6 




mA 


V, = 0.5V 




-2 


Iqc 


Supply Current 


Vcc = Max(2) 


LSI 36 


6.1 10 




mA 


Others 


8 13 


50 75 



Notes 



(1) All typical values are at Vqc = 5V, = 25°C. 

(2) Ice is measured with one input of each gate at 4.5V, the other inputs grounded, and the outputs open. 



Switching Characteristics at Vcc = 5V, = 25°C 







FROM 
(INPUT) 






DM54LS/74LS 


DM74S 






PARAMETER 


CONDITIONS 


LSI 36, LS266 


SI 36 


UNITS 










IVliN TYP 


MAX 


MIN TYP 


MAX 




tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


A or B 


Other Input Low 




18 


30 


8 


12.5 


ns 


tpHL 


Propagation Delay Time, 
High"tO"Low Level Output'' 


Cl = 15pF 

Rl =2I<0(54LS/74LS) 
Rl = 28012 (74S) 


18 


30 


7.5 


12 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


A or B 


Other Input High 


18 


30 


8 


12.5 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 




18 


30 


7.5 


12 


ns 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 



PARAMETER 


CONDITIONS 


DIVI54/74 


DM54LS/74LS 


UNITS 


365, 366, 367, 368 


LS365, LS366 
LS367, LS368 


MIN TYPd) MAX 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 




2 


2 


V 


ViL 


Low Level Input Voltage 




DM54 


0.8 


0.7 


V 


DM74 


0.8 


0.8 


V| 


Input Clamp Voltage 


Vcc = Min 


1, =-12mA 


-1.5 




V 


li=-18mA 




-1.5 


'oh 


High Level Output Current 




DM54 


-2.0 


-1.0 


mA 


DM74 


-5.2 


-2.6 


VOH 


High Level Output Voltage 


Vcc = Min, V,H =2V 
V,L = Max, loH = Max 


DM54 


2.4 3.1 


2.4 3.4 


V 


DM74 


2.4 3.1 


2.4 3.1 


lOL 


Low Level Output Current 




PM54 


32 


8 


mA 


DM74 


32 


16 


Vol 


Low Level Output Voltage 


Vcc ~ l^'i^ 
V,H =2V 
V,|_ = Max 


Iql = 8 mA 




0.4 


V 


Iql = 16 mA, DM74 




0.5 


Iql = 32 mA 


0.4 




•O(OFF) 


Off -State (High Impedance State) Output Current 


Vcc = Max 
V,H = 2V 


Vo = 0.4V 


-40 


-20 


ma 


Vq = 2.4V 


40 




Vq = 2.7V 




20 


1| 


Input Current at Maximum Input Voltage 


Vcc = Max 


V, = 5.5V 


1 




mA 


V, = 7.0V 




0.1 


l|H 


High Level Input Current 


Vcc = Max 


V, = 2.4V 


40 




ma 


V, = 2.7V 




20 


l|L 


Low Level Input Current 


A Input 


\ 


= 0.5V. Both G Inputs at 2V 


-40 


-20 




Vcc = Max > 


y, = 0.4V, Both G Inputs at 0.4V 


-1.6 


-0.4 


mA 


G Input 


\ 


/, = 0.4 V 


-1.6 


-0.4 


•os 


Short Circuit Output Current 


Vcc = Max(2) 


-40 -115 


-30 -130 


mA 


•cc 


Supply Current 


Vcc ^ Max 


365, LS365, 367, LS367 


65 85 


22 28 


mA 


366, LS366, 368, LS368 


59 77 


20 26 



Switching Characteristics at Vqc = 5V, = 25°C 







DM54/74 


DM54LS/74LS 






PARAMETER 


CONDITIONS 


365, 367 


366, 368 


CONDITIONS 


LS365, LS367 


LS366, LS368 


UNITS 






TYP 


MAX 


TYP 


MAX 


TYP MAX 


TYP MAX 




tPLH 


Propagation Delay Time, Low-to-High Level Output 




10 16 


11 


17 




16 


17 


ns 


tpHL 


Propagation Delay Time, High-to-Low Level Output 


Cl = 50 pF, Rl = 400O 


, 14 


22 


10 


16 


Cl = 15 pF, Rl = 2 kl2 


22 


16 


ns 


tZH 


Output Enable Time to High Level 


21 


35 


21 


35 


35 


35 


ns 


tZL 


Output Enable Time to Low Level 




24 


37 


24 


37 




37 


37 


ns 


tHZ 


Output Disable Time From High Level 


Cl - 5 pF, Rl -40012 


6 


11 


6 


11 


Cl = 5pF, Rl = 2 kn 


11 


11 


ns 


tLZ 


Output Disable Time From Low Level 


16 27 


16 


27 


27 


27 


ns 



Notes 

(1) All typical values are at Vcc ^ 5V, Ta = 25° C. 

(2) Not nhore than one output should be shorted at a time, and duration of short circuit should not exceed one second. 

(3) Data for DM54LS/74LS is preliminary. 

LS365, LS366, LS367, LS368 To Be Announced In 1976 



Nationcil Semiconductor 
54/74 MSI DEVICES 
Section 2 




^ 54/74 MSI Max Ratings/Operating Conditions 



RATINGS 


54/74 
SERIES 


54H/74H 
SERIES 


54L/74L 
SERIES 


54LS/74LS SERIES 


54S/74S 
SERIES 


UNITS 


DIODE 
INPUTS 


EMITTER 
INPUTS 


Maximum Allowable 
Supply Voltage 


7 


7 


8 


7 


7 


7 


V 


Guaranteed Operating 
Supply Voltage Range 


54 


4.50 to 5.50 


V 


74 


4.75 to 5.25 


Maximum Input Voltage 


5.5 


5.5 


5.5 


7 


5.5 


5.5 


V 


Maximum Voltage to Open- 
Collector Outputs* 


7 


7 


8 


7 


7 


7 


V 


Operating Free-Air 
Temperature Range 


54 


-55 to +125, 


°G 


74 


0 to +70 


Storage Temperature Range 


-65 to +150 





* Except for selected high voltage types, as specified In electrical tables. 



2-ii 



^ 54/74 MSI 






Table of Contents 






No. 


Package 


Device No. 


Description 


J 


N 


W 






Mil ComI 


Mil ComI 


Mil ComI 


DIVI5441A/DM7441A 


BCD/Decimal Decoders/Drivers 


2-1 


• • 




• • 


DM5442/DM7442 


BCD/Decimal Decoders 


2-3 


• • 




• • 


Diyi54L42A/DM74L42A 


BCD/Decimal Decoders 


2-3 


• • 


• • 




DM54LS42/DM74LS42 


BCD/Decimal Decoders 


2-3 


• • 


• • 


• • 


DM5445/DM7445 


BCD/Decimal Decoders/Drivers 


2-6 


• • 


• 




DIV15446A/DM7446A 


BCD/7 -Segment Decoders/Drivers 


2-8 




• • 




DM 5447 A/DM 7447 A 


BCD/7 -Segment Decoders/Drivers 


2-8 




• • 


• • 


DM54LS47/DM74LS47 


BCD/7-Segment Decoders/Drivers 


2-8 


• • 


• • 


• • 


DM5448/DM7448 


BCD/7-Segment Decoders/Drivers 


2-8 




• • 


• • 


DM54LS48/DM74LS48 


BCD/7 -Segment Decoders/Drivers 


2-'8 


• • 


• • 


• • 


.DM54LS49/DM74LS49 


BCD/7 -Segment Decoders/Drivers 


2-8 


• • 


• • 


• • 


DM5475/DM7475 


Quad Latches 


2-14 


• • 


• • 


• • 


DM54L75A/DM74L75A 


Quad Latches 


2-14 


• • 


• • 


• • 


DM54LS75/DM74LS75 


Quad Latches 


2-14 


• • 


• • 


• • 


DM54LS77/DM74LS77 


Quad Latches 


2-14 


• • 


• • 




DM5483/DM7483 


4-Bit Binary Adders with Fast Carry 


2-17 






• • 


DIVi54LS83A/DM74LS83A 


4-Bit Binary Adders with Fast Carry 


2-17 


• • 


• • 


• • 


DM5485/DM7485 


4-Bit Magnitude Comparators 


2-21 








DM54L85/DM74L85 


4-Bit Magnitude Comparators 


2-21 


• • 


• • 


• • 


DM54LS85/DM74LS85 


4-Bit Magnitude Comparators 


2-21 


• • 






DM5488/DM7488 


256-Bit Read Only Memories . 


2-25 


• • 




• • 


DM5489/DM7489 


64-Bit Read/Write Memories 


2-28 


• • 




N/A 


DM54L89A/DM74L89A 


64-Bit Read/Write Memories 


2-28 




• • 




DM5490A/DM7490A 


Decade, Divide by 12, and Binary Counters 


2-30 


• • 




• • 


. DM54L90/DM74L90 


Decade, Divide by 12, and Binary Counters 


2-30 


■ • • 


• • 


• • 


DM54LS90/DM74LS90 


Decade, Divide by 12, and Binary Counters 


2-30 


• • 


• • 




DM5491A/DM7491A 


8-Bit Serial Shift Registers 


2-34 






• • 


DM54Lgi/DM74L91 


8-Bit Serial Shift Registers 


2-34 


• • 




• • 


OM5492A/DM7492A 


Decade, Divide by 12, and Binary Counters 


2-30 


• • 


• • 


• • 


DM54LS92/DM74LS92 


Decade, Divide. by 12, and Binary Counters 


2-30 






• • 


DM5493A/DM7493A 


Decade, Divide by 12, and Binary Counters 


2-30 


• • 




• • 


DM54L93/DM74L93 


Decade, Divide by 12, and Binary Counters 


2-30 


• - • 


• 




DM54LS93/DM74LS93 


Decade, Divide by 12, and Binary Counters 


2-30 


• • 




• • 


DM5495/DM7495 


4-Bit Parallel Access Shift Registers 


2-36 






• • 


DM54L95/DM74L95 


4-Bit Parallel Access Shift Registers 


2-36 


• • 


• • 


• • 


DM 54 LS95B/DM74 LS95B 


4-Bit ParallelAccess Shift Registers 


2-36 


• • 


• • 


• • 


DM5496/DM7496 


5-Bit Shift Registers 


2-39 






• • 


DM54LS96/DM74LS96 


5-Bit Shift Registers 


2-39 




• • 


• • 


DM54L98/DM74L98 


4-Bit Storage Registers 


2-42 


• • 


• • 


• • 


DM54LS124/DM74LS124 


Dual Voltage Controlled Oscillators 


2-44 


• • 


• • 


• • 


DM54LS138/DM74LS138 


Decoders/Demultiplexers 


2-46 




• • 


• • 


DM74S138 


Decoders/Demultiplexers 


2-46 


N/A 




N/A 


DM54LS139/DM74LS139 


. Decoders/Demultiplexers 


2-46 




• • 




DM74S139 


Decoders/Demultiplexers 


2-46 


N/A 




N/A 


DM54141/DM74141' 


BCD/Decimal Decoders/Drivers 


2-1 








DM54145/DM74145 


BCD/Decimal Decoders/Drivers 


2-6 


• • 




• • 


DM54147/DM74147 


Priority Enqoders 


2-49 


• • 






DM54148/DM74148 


Priority Encoders 


2-49 


• 


• 


• 


DM541 50/DM741 50 


Data Selectors/Multiplexers 


2-53 








DM54151A/DM74151A 


Data Selectors/Multiplexers 


2-53 








DM54LS151/DM74LS151 


Data Selectors/Multiplexers 


2-53 




• • 




DM74S151 


Data Selectors/Multiplexers 


2-53 


N/A 




N/A 


DM541 53/DM741 53 


Dual 4-Line to 1-Line Data Selectors/ 
Multiplexers 


2-57 








PM54LS153/DM74LS153 


Dual 4-Line to 1-Line Data Selectors/ 
Multiplexers - . 


2-57 




• • 





2-iii 



^ 54/74 MSI 








Table of Contents 


Device No. 


Description 


Page 
No. 


Package 


J 


■ N 


w 


Mil Com! 


Mil ComI 


Mil Comi 


DIV174S153 


• 

Dual 4-Line to 1-Line Data Selectors/ 


0 p;7 


N/A 






M / A 
IM/ A 




Multiplexers 












UlVlb4 1 b4/lJM /41 o4 


4-Line to 16-Line Decoders/Demultiplexers 


z-ou 




• 


* 


(F) (F) 


UIVI04L 1 DhM/UIVI /'fL I Oh A 


4-Line to 16-Line Decoders/Demultiplexers 


2-60 


• 


• 




/ C \ IC\ 

\r) ( r ) 


UlVlo4Lo 1 o4/UIVI/4Lo 1 b4 


4-Line to 16^Line Decoders/Demultiplexers 




• 


• 






i ct /^^^/l"7/l i cc 

UIVIb4 1 bb/UIVI /4 1 bb 


Dual 2-Line to 4-Line Decoders/ 


z-00 


• 


• 








Demultiplexers 












UIVI04LO 1 00/ uivi /m.o I oo 


Dual 2-Line to 4-Line Decoders/ 


2-63 


• 


• 




• • 




Demultiplexers 












UIVIb4 1 bo/uM / 41 bb 


Dual 2-Line to 4-Line Decoders/ 




• 


• 








Demultiplexers 












Ulvlb4Lo 1 bb/UIVI /4La 1 bo 


Dual 2-Line to 4-Line Decoders/ 


2-63 


• 




• • 


* * 




Demultiplexers 












1 c"7 /^\^/l■7/1 1 c"7 
UIVlb41 b//UlVI/4 1 b/ 


Quad 2-Line to 1-Line Data Selectors/ 


Z-DD 


• 


• 








Multiplexers , 












U 1 VI b4 Llb/A/UIVI/4L lb/A 


Quad 2-Line to 1-Line Data Selectors/ 


2-66 


• 










Multiplexers 












UIVIb4 Lo 1 b//UlVI/4Lol b/ 


Quad 2-Line to 1-Line Data Selectors/ 


9 RR 




• 








Multiplexers 












uiyi/4bib/ 


Quad 2-Line to 1-Line Data Selectors/ 


9 

Z-OD 


N/A 






M / A 
INI/ A 




Multiplexers 












lJlVlb4 Lol bo/UIVI /4Lol bo 


Quad 2-Line to 1-Line Data Selectors/ 


9 RR 


• 


• 








Multiplexers 












UIVI /^O 1 Do 


Quad 2-Line to 1-Line Data Selectors/ 


2-66 


N/A 






M / A 
1x1/ A 




Multiplexers 












niv/iK/i 1 (^o A /n ft/17/1 1 A 

Ulvlb4 1 DUA/ UIVI /'t 1 OUA 


Synchronous 4-Bit Counters 


2-70 


• 


• 






UIVIb4 Lb 1 dU/UM /4Lbl bU 


Synchronous 4-Bit Counters 


2-70 


• 


• 


* * 


• • 


r»ft/ic;/i A/r\ft/i7/iid a 
UIVIb4 1 b 1 A/ UIVI /4 1 b 1 A 


Synchronous 4-Bit Counters 


2-70 




• 


• 




rvft/ic/ii cici /r\ft/i7/i 1 cid 
UIVib4Lbl b 1 / UIVI /4Lb 1 b 1 


Synchronous 4-Bit Counters 


2-70 




• 


• • 


• • 


UIVIb4 1 b^A/UIVI /4 1 b-iA 


Synchronous 4-Bit Counters 


2-70 


• 


• 






Pift/ic/ii c 1 CO /r\ft/i7/i 1 cico 
UIVIb4Lbl bz/UIVI /4Lbl bz 


Synchronous 4-Bit Counters 


2-70 


• 


• 


• • 


• • 


UIVIb41 boA/UIVI /41boA 


Synchronous 4-Bit Counters 


2-70 


• 


• 


• 


• • 


UIVIb4Lb 1 bo/UIVI/4Lbl bo 


Synchronous 4-Bit Counters 


2-70 


• 


• 




* * 


nft/i K/i 1 Ps/i /n ft/1 7/1 1 c/i 

U IVI 04 1 D4 / U IVI / 4 1 b4 


o-DiL oeriai in/raraiiei uui oniTi negisiers 


2-76 


• 


• 


• 


* * 


r\R/lK/ll 1 CI/l A /r\ ft/17/1 1 1 R/l A 

UIVib4L lb4A/UIVI/4L 1 b4A 


o-t3it oeriai in/raraiiei uut oniit negisters 


2-76 


• 


• 


• • 


* * 


r^ft/i u/i 1 ci K/i /r»ft/i7/ii C1C/1 
UIVIb4Lbl b4/UIVI /4Lb 1 b4 


o-Dit berial in/rarallei uut bnitt negisters 


9 7i^ 

z-/b 


• 


• 


• • 




r\ft/ic/i 1 cc /r\ft/i7/i 1 cc 
UIVlb41 bb/UM /4 1 bb 


8-Bit Parallel In/Serial Out Shift Registers 


2-79 


• 


• 




* * 


UIVIb4Ll bbA/UM /4L1 bbA 


8-Bit Parallel In/Serial Out Shift Registers 


2-79 


• 


• 






r\ft/ic/i 1 £ic /r\ft/i7/i 1 
UIVIb4i bb/UIVI /4i bb 


8-Bit Parallel In/Serial Out Shift Registers 


2-82 


• 


• 


* * 


N/A 


r^i\/ic:/ii c 1 CO /p» ft/i "7/1 1 cico 
U IVI b4 Lb 1 bo/ U IVI /4 Lb 1 bo 


Synchronous 4-Bit Up/Down Counters 


2-85 




• 






UIVIb4Lb 1 by/UM /4Lbl by 


Synchronous 4-Bit Up/Down Counters 


2-85 


• 


• 




* * 


r»ft/i7/i 1 7n 
UIVI /4 1 /U 


4 by 4 Register Files 


2-91 




• 


* 


N/A 


pki\/ir-/ii c 1 7n /r^ft/17/1 1 ci7n 
UIVIb4Lb 1 /U/UIVI/4Lb 1 /U 


4 by 4 Register Files 


9 Q1 

z-y 1 


• 




• • 


• • 


UIVIb4 1 /»3/UIVI/41 /o 


1 nl-b 1 A 1 h Uuad u Registers 


2-96 


• 


• 




• • 


r\ft/iir/ii c 1 "70 /p\ i\ /n /I 1 ci~70 

UIVib4Lbl /o/UM/4Lbl /o 


TRI -STATE Quad D Registers 


2-96 


• 


• 


• • 


* 


r\H/l C/l 1 "7/1 /P\R/I"7/1 1 "7/1 

UIVlb4 1 /4/UIVI/41 /4 


Hex/Quad D Flip-Flops with Clear 


2-98 




• 






PiU/IC/ll C 1 7/1 /r\ft/l7/l 1 C17/I 

UIVIb4Lbl /4/UIVI/4Lb 1 /4 


Hex/Quad D Flip-Flops with Clear 


9 QQ 

z-yo 


• 


• 




* * 


UM /4b1 /4 


Hex/Quad D Flip-Flops with Clear 


9 QQ 

z-yo 


N/A 






N/A 


^^^/lc/1 i7c;/r\ft/i7/ii7C 
UIVlb41 /b/UIVI/41 /b 


Hex/Quad D Flip-Flops with Clear 


9 QQ 

z-yo 




• 




* * 


Ulvlb4Lbl /b/UM/4Lbl /b 


Hex/Quad D Flip-Flops with Clear 


9 QQ 

Z-yo 










Dlvl74S1 75 


Hex/Quad D Flip-Flops with Clear 


2-98 


N/A 






N/A 


Dlvl541 76/UM741 76 


Presettable Decade and Binary Counters 


2-101 






• 


N/A 


rMV/IC/l 1 "7"7 /r^ft/l"7/l 1 "7"7 

Dlvlb41 ///UIVI/4 1 // 


Presettable Decade and Binary Counters 


9 1 ni 
Z-1 U 1 








N/A 


DM54180/DM74180 


9-Bit Parity Generators/Checkers ^ 


2-105 








• • 


DI\/154181/DM74181 


Arithmetic Logic Unit/Function Generators 


2-107 








N/A 


DM54182/DM74182 


Look-Ahead Carry Generators 


2-113 








N/A 



2-iv 
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Device No. 


Description 


Page 
No. 


Package 


J 


N 


W 


Mil Com! 


Mil ComI 


Mil ComI 


DM74S182 


Look-Ahead Carry Generators 


2-113 


N/A 


• 


N/A 


Vm54184/DIV174184 


BCD-to-Bihary and Binary-to-BCD Converters 


2-116 


• • 


• 


• • 


dM54185A/DM74185A 


BCD-to-Binary and Binary-to-BCD Converters 


2^116 


• • 


• 


• • 


DIVI54187/DM74187 


1024-Bit Read Only Memories 


2-122 


• • 


• 


N/A 


DM 54 L 1 87 A/D M 74 L 1 87 A 


1024-Bjt Read Only Memories 


2-122 


• • 


• • 


• • 


DiV154S189/DM74S189 


TRI-STATE 64-Bit Read/Write Memories 


2-125 


• • 


• 


N/A 


DM541 90/DIVI741 90 


Synchronous Up/Down Counters with 


2-128 


• • 




• • 




Mode Control 










DM54LS19Q/DM74LS190 


Synchronous Up/Down Counters with 


2-128 




• 


• • 




Mode Control 










DM54191/DM74191 


Synchronous Up/Down Counters with 


' 2-128 






• • 




Mode Control 










DM54LS191/DM74LS191 


Synchronous Up/Down Counters with 


2-128 


• • 


• • 


• • 




Mode Control 










DM54192/DM74192 


Synchronous Up/Down Counters with 


2-133 


• • 


• 


• • 




Dual Clock 










DM54L192/DM74L192 


Synchronous Up/Down Counters with 


2-133 


• • 


• • 


• • 




Dual Clock 










DM54LS192/DM74LS192 


Synchronous Up/Down Counters with 


2-133 




• • 


• • 




Dual Clock 










DM54193/DM74193 


Synchronous Up/Down Counters with 


2-133 


• • 


• 


• • 




Dual Clock 










DM54L193/DM74L193 


Synchronous Up/Down Counters with 


2-133 




• • 


• • 




Dual Clock 










DM54LS193/DM74LS193 


Synchronous Up/Down Counters with 


2-133 


• • 


• • 


• • 




Dual Clock 










DM,54194/DM74194 


4-Bit Bidirectional Universal Shift Registers 


2-140 


• • 


• 


• • 


DM54LS194A/DM74LS194A 


4-Bit Bidirectional Universal Shift Registers 


2-140 


• • 


• • 


• • 


DM74S194 


4-Bit Bidirectional Universal Shift Registers 


2-140 


N/A 


• 


N/A 


DM54195/DM74195 


4-Bit Parallel Access Shift Registers. 


2-144 


• • 


• 


• • 


DM54LS195A/DM74LS195A 


4-Bit Parallel Access Shift Registers 


2-144 


• • 


• • 


• • 


DM74S195 


4-Bit Parallel Access Shift Registers 


2-144 


N/A 


• 


N/A 


DM54196/DM74196 


Presettable Decade and Binary Counters 


2-101 


• • 


• • 


N/A 


DM54LS196/DM74LS196 


Presettable Decade and Binary Counters 


2-101 


• • 


• • 


• • 


DM54197/DM74197 


Presettable Decade and Binary Counters 


2.101 


• • 


• - * 


N/A 


DM54LS197/DM74LS197 


Presettable Decade and Binary Counters 


2-101 


• • 


• • 


• • 


DM54198/DM74198 


8-Bit Shift Registers 


2-148 


• • 


• • 


N/A 


DM54199/DM74199 


8-Bit Shift Registers 


2-148 


• • 


• • 


N/A 


DM54S200/DM74S200 


TRI-STATE 256-Bit Read/Write Memories 


2-154 


• • 


• 


• • 


DM54S206/DM74S206 


256-Bit Read/Write Memories with Open- 


2-157 


• • 


• 


• • 




Collector Outputs 










DM54251/DM74251 


TRI-STATE Data Selectors/Multiplexers 


2-160 


• • 


• 


• • 


DM54LS251/DM74LS251 


TRI-STATE Data Selectors/Multiplexers 


2-160 


• • 


• • 


• • 


DM74S251 


TRI-STATE Data Selectors/Multiplexers 


2-160 


N/A 


• 


N/A 


DM54 LS253/DM 74 LS253 


TRI-STATE Data Selectors/Multiplexers 


2-163 


• • 


• • 


• • 


DM74S253 


TRI-STATE Data Selectors/Multiplexers 


2-163 


N/A 


• 


N/A 


DM54LS257/DM74LS257 


TRI-STATE Quad 2-Data Selectors/ 


2-165 






• • 




Muftiplexers 










DM74S257 


TRI-STATE Quad 2-Data Selectors/ 


2-165 


N/A 


• 


N/A 




Multiplexers 










DM54LS258/DM74LS258 


TRI-STATE Quad 2-Data Selectors/ 


2-165 


• • 


• • 






Multiplexers 


> 








DM74S258 


TRI-STATE Quad 2-Data Selectors/ 


2-165 


N/A 




r N/A 




Multiplexers 










DM54LS279/DM74LS279 


Quad S-R Latches 


2-168 


• • 


• • 




DM74S280 


9-Bit Parity Generators/Checkers 


2-170 


N/A 




N/A 
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Device No. 


Description 


Page 
No 


Package 


J 


N 


W 


Mil Coml 


Mil 


Coml 


Mil Coml 




4-Rit Ppirallpl Rinarv Apnimiilator«;. 


2-173 


N/A 








N/A 






4-Rit Rinarv AHrlpr^ \A/ith F3<;t Oarr\/ 


2-17 


• 


• 


• 


• 


• 


• 




TRI-*^TATE in24-Rit Prnnrammahlp RpaH 

I 111 O 1 rA 1 L_ I'L/^*-T Ull 1 IvjyiClilllllClk/lC IICCILI 


2-177 


N/A; 






• 


N/A 






Only MsmoriGS 
















DI\/I54S289/DIV174S289 


fi4-Rit RpaH/Writp Mpmnrip<; xA/ith Onpn- 


2-179 


• 


• 




• 


N/A 






(""nllpf+or Oii + niitc 

V-»U 1 1 LUI wU 
















nMR4l <^9QRA/nM74l <?9Q^A 


TRI-<aTATF 4-Rit Paraltpl Arrp<;<; «^hift 

1 n 1 O 1 AA 1 1— H- D 1 L r dl d M CI rAwUcaa Ol 1 1 1 L 


2-182 




• 


• 


• 


• 


• 




R anictprc 

1 1 Cy 1 o LCI o 
















DIV154LS298/DM74LS298 


Quad 2-Multiplexers with Storage 


2-184 


• 


• 


• 


• 


• 


• 


DM54LS374/DM74LS374 


TRI-STATE Octal D Flip-Flops 


2-187 


• 


• 


• 


• 


• 


• 


DM54S387/DM74S387 


1024-Bit Programmable Read Only Memories 


2-177 


N/A 






• 


N/A 




DM54LS395/DIV174LS395 


TRI-STATE 4-Bit Cascadable Shift Registers 


2-189 


• 


• 


• 


• 


• 


• 


DM54LS670/DM74LS670 ■ 


TRhSTATE 4 t>y 4 Register Files 


2-191 


• 


• 


• 


• 


• 


• 
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DM54/DM7441A,141 



General Description 

The DM5441 A/DM7441 A is a BCD-to-decimal decoder 

designed to drive gas-filled NIXIE tubes. The device is 
also capable of driving other types of lowrcurrent lamps 
and relays. 

An over-range decoding feature provides that if binary 
numbers between 10 and 15 are applied to the input, 
the least significant bit (0-5) will be decoded on the 
output. 

The DiVi54141/DM74141 is a BCD-to-decimal decoder 
designed specifically to drive ,cold-cathode indicator 
tubes. 

Full decoding is provided for ail possible input states. 
For binary inputs 10 through 15, all the outputs are 
off. Therefore the DM54141/DIV174141 , combined with 



BCD/Decimal Decoders/ Drivers 

a minimum of external circuitry, can use these invalid 
codes in blanking leading- and/or trailing-edge zeros in a 
display. 

Input clamp diodes are also provided to clamp negative- 
voltage transitions in order to minimize transmission-line 
effects. 

Features 

■ Drive cold-cathode, numeric indicator tubes directly 

■ Fully decoded inputs 

■ Low leakage current 

1.8mA@50V 



DM54/7441A 
DM54/74141 
Low power dissipation 
DM54/7441A 
DIVI54/74141 



50iuA @ 55V 

105 mW typical 
55 mW typical 



Connection Diagram 



5 4 GND 
14 \f I U 



7 3 
10 9 



Q. 0 0 



i2 a. 



5441 A{J), (W); 7441A(J), (N), (W); 
54141 (J), (W); 74141 (J), (N), (W) 



Truth Tables 



5441 A/7441 A 



INPUT 


OUTPUT 


D 


C 


B 


A 


ON* 


L 


L 


L 


L 


0 


L 


L 


L 


H 


1 


L 


L 


H 


L 


2 


L 


L 


H 


H 


3 


L 


H 


L 


L 


4 , 


L 


H 


L 


H 


5 


L 


H 


. H 


L 


6 


L 


. H 


H 


H 


7 ■ 


H 


L 


L 


L 


8 


H 


L 


L 


H 


9 


(OVER RANGE) 




H ' 




H 


L 


0 


H 


L 


H 


H 


1 


H 


H 


L 


L 


2 


, H 


H 


L 


H 


3 


H 


H 


■H 




4 


H 


H 


H 


H 


5 



54141/74141 



INPUT 


OUTPUT 


D 


C 


B 


A 


ON* 


•L 


L 


L 


L 


0 


L 


L 


L 


H 


1 


i L 


L 


H 


L 


2 


L 


L 


H 


H 


3 


L 


H 


L 


L 


4 


L 


H 


L 


H 


5 


L 


H 


H 


L 


6 


L 


H 


H 


H 


7 


H 


L 


L 


L 


8 


H 


L 


L 


H 


9 


(OVER RANGE) 




H 


L 


H , 


L 


NONE 


H 


L 


H . 


H 


NONE 


H 


H 


L 


L 


-NONE 


H 


H 


L 


H 


NONE 


H 


H 


H 


L 


NONE 


H 


H 


H 


H 


NONE 



H = High Level, L = Low Level 
*AII other outputs are off 
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DM54/ DM7441 A,141 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54/74 


UNITS 


41 A 


141 


MIN TYPd) MAX 


MIN TYP(I) MAX 


V,H 


High Level Input Voltage 




2 


2 


V 


V,L 


Low Level Input Voltage 




0.8 


0.8 


V 


V, 


Input Clamp Voltage 


Vcc = Min, 1, =-12 mA 


N/A 


-1.5 


V 


Vol 


On-State Output Voltage 


Vcc - Min, lo - 7 mA 


i -55° C to +70°C 


2.6 


2.5 


V 


125°C 


3.0 


3.0 


•oh 


Off-State Reverse Current 


Vcc Max 


Vo = 50V 


Ta = 125°C 


60 




MA 


Ta = 70°C 


40 




Ta = -55°C, 0°C, 25°C 


1.8 




Vo = 55V 




50 


•oh 


Off-State Reverse Current 
for Input Counts 10-15 


Vcc = Max, Vo = 30V 


Ta = 55°C 


N/A 


5 


MA 


Fa = 70°C 


N/A 


15 


VOH 


Off -State Output Voltage 


Vcc = Max 


Iq = 0.5 mA 




60 


V 


lo = 1-0 mA 


70 




•l 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V, = 5.5V 


1 


1.0 


mA 


•iH 


High Level Input Current 


Vcc = Max, V, = 2.4V 


A Input 


3 40 


40 


MA 


B, C, or D Input 


3 40 


80 


•iL 


Low Level Input Current 


Vcc = Max, V| = 0.4V 


A Input 


-1 .0 -1 .6 


-1.6 


mA 


B, C, or D Input 


-1.0 -1.6 


-3.2 


•cc 


Sijpply Current 


Vcc = Max(2) 


21 36 


11 25 


mA 



(1) All typical values are at Vcc = 5V, T/^ = 25° C. 

(2) Ice 's measured with all inputs grounded and outputs open. 

Logic Diagrams 



5441A/7441A 



54141/74141 
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DM54/DM7442,L42AXS42 



BCD/Decimal Decoders 



General Description 



These BCD-to-decimal decoders consist of eight inverters 


■ Also for application as 4-line-to-1 6-line decoders; 3- 


and ten, four-input NAND gates. The infverters are 


line-to-8-line decoders 




connected in pairs to mai<e BCD input data available for 


■ All 


outputs are high for 


invalid input conditions 


decoding by the NAND gates. Full decoding of input 






logic ensures that all outputs remain off for all invalid 








(10-15) input conditions. 


TYPE 


TYPICAL 


TYPICAL 


POWER DISSIPATION 


PROPAGATION DELAY 


Features 


42 


140 mW 


1 7 ns 




L42A 


15mW 


53 ns 


■ Diode clamped inputs 


LS42 


35 mW 


17 ns 



Connection Diagram 

INPUTS 



Vcc T 



C 9 8 7' 



2 3 4 5 6 7 j 8 

2 3 4 5 6 GI\ID 



5442(J), (W); 7442(J), (N), (W); 
54L42A/74L42A{J), (N), (W); 
54LS42/74LS42IJ), (N), (W) 



Logic Diagram 

INPUTAil^i^ 



Truth Table 



42, L42A, LS42 
BCD INPUT 



ALL TYPES 
DECIMAL OUTPUT 





D 


c 


B 


A 


0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


0 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


1 


L 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


2 


L 


L 


H 


L 


H 


H 


L 


.H 


H 


H 


H 


H 


H 


H 


3 


L 


L 


M 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


4 


L 


H 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


5 


L 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H. 


H 


H 


6 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


7 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


8 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


9 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 




H 


L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


9 


H 


L 


H 


H 


H 


H 


H 


H 


H , 


H 


H 


H 


H 


H 


3 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


< 


























> 

2 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 




H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 




H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 



H = High Level 
L = Low Level 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54/74 


DM54L/74L 


DM54LS/74LS 


UNITS 


42 


L42A 


LS42 


MIN TYP(I) MAX 


MIN TYP(1) MAX 


MIN TYP{1) MAX 


V|H 


High Level Input Voltage 




2 


2 


2 


V 


V|L 


Low Level Input Voltage 




DM54 


0.8 


0.7 


0.7 


V 


DM74 


0.8 


0.7 


0.8 


V, 


Input Clamp Voltage 


Vcc - Min 


1, =-12 mA 


-1.5' 


N/A 






li =-18 mA 




N/A 


-1.5 


'oh 


High Level Output Current 




-800 


-200 


-400 




VOH 


High Level Output Voltage 


Vcc Min 
V,H = 2V 
V,L = Max 


loH-Max 


DM54 


2.4 3.4 


2.4 3.4 


2.5 3.5 


V 


DM74 


2.4 3.4 


2.4 3.4 


2.7 3.5 


•OL 


Low Level Output Current 




DM54 


16 


2 


4 


mA 


DM74 


16 


3.6 


8 


Vol 


Low Level Output Voltage 


Vcc = Min 
V,H - 2V 
V|L = Max 


loL = 4 mA 


DM74 






0.25 0.4 


V 


Iql = Max 


DM54 


0.2 0.4 


0.15 0.3 


0.25 0.4 


DM74 


0.2 0.4 


0.2 0.4 


0.35 0.5 


•i 


Input Current at Maximum Input Voltage 


Vcc ^ Max 


V, = 5.5V 


1 


0.1 






V, = 7V 






0.1 


ilH 


High Level! nput Current 


Vcc Max 


V, = 2.4V 


40 


10 






V, = 2.7V 






20 


l|L 


Low Level Input Current 


Vcc ~ Max 


V, = 0.3V for L42A 




-0.18 




mA 


V, = 0.4V fdr Others 


-1.6 




-0.4 


'os 


Short Circuit Output Current 


Vcc = Max{2) 


DM54 


-20 -55 


-3 -15 


-30 -130 


mA 


DM74 


-18 -55 


-3 -15 


-30 -130 


'cc 


Supply Current 


Vcc = Max(3) 


DM54 


28 41 


3.0 5.3 


7 13 


mA 


DM74 


28 56 


3.0 5.3 


7 13 



Notes: 

(1) All typical values are at Vcc = 5V, Ta = 25°C, 

(2) Not more than one output should be shorted at a time, ^d for DM54LS/74LS duration of short circuit should nor exceed one second. 

(3) Ice 'S measured with all outputs open and all inputs grounded. 



45^ 

> 



Switching Characteristics Vcc = 5V, = 25°C 







DIVI54/74 


DM54L/74L 


DM54LS/74LS 






PARAMETER 


42 


L42A 


LS42 


UNITS 






CONDITIONS 


MIN TYP 


MAX 


CONDITIONS 


MIN TYP 


MAX 


CONDITIONS 


MIN TYP 


MAX 




tPHL 


Propagation Delay Time, High-to-Low Level 
Output From A, B, C, or D Through 2 
Levels of Logic 




14 


25 




65 


130 




14 


25 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level 
Output From A, B, C, or D Through 3 
Levels of Logic 


Cl = 15 pF 


17 


30 


Cl = 50 pF 


70 


140 


Cl = 15 pF 


17 


30 


ns 


tpLH 


Propagation Delay Time, Low-to-High Level 
Output From A, B, C, and D Through 2 
Levels of Logic 


Rl = 40012 


10 


25 


Rl =AkQ, 


30 


60 


Rl =2kl2 


10 


25 


ns 


tpLH 


Propagation Delay Time, Low-to-Hi^ Level 
Output From A, B, C, and D Through 3 
Levels of Logic 




17 


30 




35 


70 




17 


30 


ns 



0) 



o 

§: 

ro 
> 
i- 
(/> 
4^ 
ro 



^ MSI DM54/DM7445,145 

BCD/ Decimal Decoders/ Drivers 

General Description 

These BCD-to-decimal decoders/drivers consist of eight transistors are compatible for fnterfacing with most MOS 
inverters and ten, four-input NAIMD gates, The inverters integrated circuits, 
are connected in pairs to make BCD input data available 
for decoding by the NAND gates. Full decoding of BCD 
input logic ensures that all outputs remain off for all Features 
invalid (10-15) binary input conditions. These decoders 
feature high-performance, NPN output transistors de- 
signed for use as indicator/ re lay drivers, or as open- 
collector logic-circuit drivers. The high-breakdown output 



Connection Diagram Logic Diagram 




Truth Table 



NO. 


INPUTS 


OUTPUTS 


D 


C 


B 


A 


0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


0 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


1 


L 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


2 


L 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


3 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


4 


L 


H 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


5 


L 


H 


L 


H 


H 


H 


H 


H 


, H 


L 


H 


H 


H 


H 


6 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


7 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


8 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


9 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 




H 


L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


O 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


Zj 
< 
> 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H . 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 




H 


/H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 



H = High Level (Off), L = Low Level (On) 



Full decoding of input logic 
80 mA sink-current capability 

All outputs are off for invalid BCD input conditions 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DIV154/74 


UNITS 


45, 145 


Mm TYP(1) IVIAX 


V,H 


High Level Input Voltage 




2 


V 


V|L 


Low Level Input Voltage 




0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, 1, = -12 mA 


-1.5 


V 


Vo(ON) 


On-State Output Voltage 


Vcc =Min, V,H =2V 
V,L = 0.8V 


'o(ON) ~ 80 mA 


0.5 0.9 


V 


'o(ON) - 20 mA 


; 0.4 


VoCOFF) 


Off -State Output Voltage 


Vcc = Min, VjH = 2V 

V,L = 0.8V, lo{OFF) = 250iuA 


45 


30 


V 


145 


15 


l| 


Input Current at Maximum 
Input Voltage 


Vcc =Max, V, = 5.5V 


, • ' ■ 1' ' 


mA 


liH 


High Level Input Current 


Vcc = Max, V, = 2.4V 


40 


ma 


l|L 


Low Level Input Current 


Vcc = Max, V, = 0.4V 


-1.6 


mA 


•cc 


Supply Current 


Vcc = Max(2) 


DIVI54 


43 , 62 


mA 


DM74 


43 70 



Notes 

(1) All typical values are at Vqq = 5V, * 25°C. 

(2) Ice is measured with all inputs grounded and outputs open. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


CONDITIONS 


DM54/74 
45, 145 
MIN TYP MAX 


UNITS 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Cl = 15 pF 
Rl = 10012 


30 


ns 


tPKL 


Propagation Delay Time, 
High-to-Low Level Output 


30 


ns 
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DIVI54/DM7446A,47A,LS47,48,LS48XS49 



BCD/7-Segnrient Decoders/Drivers 



General Description 

The 46A, 47A and LS47 feature active-low outputs 
designed for driving common-anode LED's or incan- 
descent indicators directly; and the 48, LS48 and L$49 
feature active-high outputs for driving lamp buffers or 
common-cathode LED's. Ail of the circuits except the 
LS49 have full ripple-blanking input/output controls 
and a lamp test input. The LS49 features a direct 
blanking input. Segment identification and resultant 
displays are shown on a following page. Display patterns 
for BCD input counts above nine are unique symbols 
to authenticate input conditions. 

All of the circuits except the LS49 incorporate auto- 
matic leading and/or trai ling-edge, zero-blanking control 
(RBI and R BO). Lamp test (LT) of these devices may 
be performed at any time when the BI/RBO node is at 
a high logic lev«L All types (including LS49) contain 
an overriding blanking input (Bl) which can be used 
to control the lamp intensity (by pulsing), or to inhibit 
the outputs. 



Features 

■ AH circuit types feature lamp intensity modulation 
capability 

5446A/7446A, 5447A/7447A, 54LS47/74LS47 

■ Open-collector outputs drive indicators directly 

■ Lamp-test provision 

■ Leading/trailing zero suppression 

5448/7448, 54LS48/74LS48 

■ Internal pull-ups eliminate need for external resistors 

■ Lamp-test provision 

■ Leading/trailing zero suppression 

54LS49/74LS49 

■ Open-collector outputs 

■ Blanking input 





DRIVER OUTPUTS 


TYPICAL 




TYPE 


ACTIVE 


OUTPUT 


SINK 


MAX 


POWER 


PACKAGES 




LEVEL 


CONFIGURATION 


CURRENT 


VOLTAGE 


DISSIPATION 




DM5446A 


low 


open-collector 


40 mA 


30V 


320 mW 


J, N, W 


DM5447A 


low 


open-collector 


40 mA 


15V 


320 mW 


J,N,W 


DM5448 


high 


pull-up 


6.4 mA 


5.5V 


265 mW 


J, N,W 


DM54LS47 


low 


open-collector 


12 mA 


15V 


35 mW 


J, N, W 


DM54 LS48 


high 


2 kO, pull-up 


2 mA 


5.5V 


125 mW 


J, N, W 


DM54LS49 


high 


open -co Hector 


4 mA 


5.5V 


40 mW 


J, N,W 


DM7446A 


low 


open -co Hector 


40 mA 


30V 


320 mW 


J, N, W 


DM7447A 


low 


. open-collector 


40 mA 


15V 


320 mW 


J. N, W 


DM7448 


high 


2-k^2 pull-up 


6.4 mA 


5.5V 


265 mW 


J, N,W 


DM74LS47 


low 


open-collector 


24 mA 


15V 


35 mW 


J, N,W 


DM74LS48 


high 


2 kO. pull-up 


6 mA 


5.5V 


125 mW 


J,N,W 


DM74LS49 


high 


open-collector 


8 mA 


, 5.5V 


40 mW 


J, N,W 



Connection Diagrams 



Vcc f 
Il6 



b 

13 12 



Vcc 



LAMP BI/RBO RBI 
TEST 




INPUTS 



5446A/7446A{J), (N), (W); 
5447A/7447A(J), (N), (W); 
54LS47/74LS47U), (N), (W) 



LAMP BI/RBO RBI D A 
J^^''^ INPUTS 

5448/7448(J), (N), (W); 
54LS48/74LS48(J), (N), (W) 



INPUTS INPUTS OUTPUT 

54LS49/74LS49(J), (N), (W) 



T 

GND 



2-8 



LS47, LS48, LS49 To Be Announced In 1976 



Electrical Characteristics over recommended operating free-air temperature range {unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54/74 


DM54LS/74LS 


UNITS 


46A,47A- 


48 ^ 


LS47 


LS48 


LS49 


MIN TYPd) MAX 


MIN TYPd) MAX 


MIN TYP(I) MAX 


MIN TYP(I) MAX 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 




2 


2 


2 


2 


2 


V t 




Low Level Input Voltage 




DM54 


0.8 


0.8 


0.7 


0.7 


0.7 


V 


DM74 


0.8 


0.8 


0.8 


0.8 


0.8 


V| 


Input Clamp Voltage 


Vcc ~ Min 


!i =-12mA 


-1.5 


-1.5 








V 


1, =-18mA 






-1.5 


-1.5 


-1.5 


'oh 


High Level 
Output Current 


a thru g 


Vcc = Min, V,H = 2V 




-400 




-100 






BI/RBO 


V|L = Max 


-200- 


-200 


-50 


-50 




Vqh = 5.5V 










250 


VOH 


High Level 
Output Voltage 


a thru g 


Vcc = Min, V|H = 2V 
V|L = Max, loH = Max 




2.4 4.2 




2.4 4.2 


5.5 


V 


BI/RBO 


2.4 3.7 


2.4 3.7 


2.4 4.2 


2.4 4.2 


N/A 


Iql 


Low Level 
Output Current 


a thru g 




DM54 


40 


6.4 


12 


2 


4 


mA 


DM74 


40 


6.4 


24 


6 


8 


Bi/RBO 




DM54 


8^ 


8 


1.6 


1.6 


N/A 


DM74 


8 


8 


3.2 


3.2 


N/A 


Vol 


Low Level 
Output Voltage 


a thru g 


V,H = 2V 
V,L = Max 


Iql" Max 


DM54 


0.3 0.4 


0.27 0.4 


0.25 0.4 


0.25 0.4 


0.25 0.4 


V 


DM74 


0.3 0.4 


0.27 0.4 


0.35 0.5 


0.35 0.5 


0.35 0.5 


Vcc= Max 


loL= Max/2 
DM74 Only 


N/A 


N/A 


0.25 0.4 


0.25 0.4 


0.25 0.4 


BI/RBO 


Iql'^ Max 


DM54 


0.27 0.4 


0.27 0.4 


0.25 0:4 


0.25 0.4 


N/A 


DM74 


0.27 0.4 


0.27 0.4 


0.35 0.5 


0.35 0.5 


Vcc= Min 


Iql = Max/2 
DM74 Only 


N/A 


N/A 


0.25 0.4 


0.25 0.4 


-N/A 


'O(OFF) 


Off -State Output 
Current 


a thru g 


Vcc = Max, V,H = 2V 
V|L = Max 


Vo(OFF) = Max 


0.25 




0.25 




N/A 




Vo = 0.85V 




-1.3 -2 




-1.3 -2 


Vo(OFF) 


Off-State 
Output Voltage 


a thru g 




46A 


30 










V 


Others 


15 


5.5 


15 


5.5 


5.5 


»l 


Input Current 
at Maximum 
Input Voltage 


Any Input 

except 

BI/RBO 


Vcc Max 


V| = 5.5V 


1 


1 








mA 


V| =7V 






0.1 


0.1 


1 


BI/RBO 


V, =7V 






0.1 




N/A 


l|H 


High Level 
Input Current 


Any Input 

Except 

BI/RBO 


Vcc = Max 


V, = 2.4V 


40 


40 








ma 


V, =2.7V 






20 


20 


20 


BI/RBO 


V, = 2.7V 






20 




N/A 


«IL 


Low Level 
Input Current 


Any Input 

Except 

BI/RBO 


Vcc = Max, V, = 0.4V 


-1.6 


-1 .6 


-0.36 


-0.36 


-0.36 


mA 


BI/RBO 


-4 


-4 


-1 




N/A 




Short Circuit 
Output Current 


Bi/RBO 


Vcc ^ Max 


-4 


-4 


-0.3 -2 


-0.3 , -2 


N/A 


mA 


•cc 


Supply Current 


Vcc = Max(2) 


DM54 


60 85 


50 76 


7 13 


25 38 


8 15 


mA 


DM74 


60 103 


50 90 


7 13 


25 38 


8 15 



Switching Characteristics Vcc = 5V, = 25°C 



DEVICE 


CONDITIONS 


tpLH and tpHL (ns) 
Propagation Delay Time 
From A Input 


tpLH and tpHL (ns) 
Propagation Delay Time 
From RBI Input 


MIN TYP MAX 


MIN TYP MAX 


4.RA 47 A 
*tOM, f / M 


r = nF R = 1900 


100 


100 


48 


Cl = 15 pF, Rl = 1 


100 


100 


LS47 


Cl = 15 pF, Rl =665^ 


100 


100 


LS48 


Cl = 15 pF, Ri_ =4kO 


100 




Cl = 15 pF, Rl = 6kn 




100 


LS49 


Cl = 15 pF, Rl =2k^2 


100 




Cl = 15 pF, Rl = 6 k^Z 




100 



Notes 

(1) All typical values are at Vcc = 5V, = 25°C. 

(2) Ice 's measured with all outputs open and ail inputs at 4.5V. 




^ MSI 



DM54/DM7446A,47AXS47,48XS48XS49 



Output Display 



NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS 



SEGMENT 
IDENTIFICATION 



ini pmsibiimcbMEih 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Truth Tables 46a,47a, ls47 



DECIMAL 

OR 
FUNCTION 


INPUTS 


BI/RBOd) 


OUTPUTS 


NOTE 


LT 


RBI 


D 


c 


B 


A 




b 


c 


d 


e 


f 


g 


0 


H 


H 


L 


L 


L 


L 


[-\ 


L 


L 


L 


L 


L 


L 


H 




1 


H 


X 


L 


L 


L 


H 


H 


H 


L 


L 


H 


H 


H 


H 




2 


H 


X 


L 


L 


H 


L 


j-| 


L 


L 


H 


L 


L 


H 


L 




3 


H 


X 


L 


L 


H 


H 


H 


L 


L 


L 


L 


H 


H 


L 




4 


H 


X 


L 


H 


L 


L 


H 


H 


L 


L 


H 


H 


L 


L 




5 


H 


X 


L 


H 


L 


H 


H 


L 


H 


. L 


L 


H 


L 


L 




6 


H 


X 


L 


H 


H 


L 


' H 


H 


H 


L 


L 


L 


L 


L 




7 


H 


X 


L 


H 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H 




8 


H 


X 


H 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 


(2) 


9 


H 


X 


H 


L 


L 


H 


H 


L 


L 


L 


H 


H 


L 


L 




10 


H 


X 


H 


L 


H 


L 


H 


H 


H 


H 


L 


L 


H 


L 




11 


H 


X 


H 


L 


H 


H 


H 


H 


H 


L 


L 


H 


H 


L 




12 


H 


X 


H 


H 


L 


L 


H 


H 


L 


H 


H 


H 


L 


L 




13 


H 


X 


H 


H 


L 


H 


H 


L 


H 


H 


L 


H 


L 


L 




14 


H 


X 


H 


H 


H 


L 


H 


H 


H 


H 


L 


L 


L 


L 




15 


H 


X 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 




Bl 


X 


X 


X 


X 


X 


X 


L 


H 


H 


H 


H 


H 


H 


H 


(3) 


RBI 


H 


L 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


(4) 


LT 


L 


X 


X 


X 


X 


X 


H 


L 


L 


L 


L 


L 


L 


L 


(5) 



48, LS48 



DECIMAL 

OR 
FUNCTION 


INPUTS 


BI/RB0(1) 


OUTPUTS 


NOTE 


LT 


RBI 


D 


C 


B 


A 


a 


b 


c 


d 


e 


f 


9 


0 


H 


H 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L 




1 


H 


X 


L 


L 


L 


H 


H 


L 


H 


H 


L 


L 


L 


L 




2 


H 


X 


L 


L 


H 


L 


,H 


H 


H 


L 


H 


. H 


L 


H 




3 


H 


X 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 




4 


H 


X 


L 


H 


L 


L 


H 


L 


H 


H 


L 


L 


H 


H 




5 


H 


X 


L 


H 


L 


H 


H 


H 


L 


H 


H 


L 


H 


H 




6 


H 


X 


L 


H 


H 


L 


H 


L 


L 


H 


H 


H 


H 


H 




7 


H 


X 


L 


H 


H 


H 


H 


H 


H 


H 


L 


- L 


L 


L 


(2) 


8 


H 


X 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


9 


H 


X 


H 


L 


L 


H 


H 


H 


H 


H 


L 


L 


H 


H 




10 


H 


X 


H 


L 


H 


L 


H 


L 


L 


L 


H 


H 


L 


H 




11 


H 


X 


H 


L 


H 


H 


H 


L 


L 


H 


H 


L 


L 


H 




12 


H 


X 


H 


H 


L 


L 


H 


L 


H 


L 


L 


L 


H 


H 




13 


H 


X 


H 


H 


L 


H 


H 


H 


L 


L 


H 


L 


H 


H 




14 


H 


X 


H 


H 


H 


L 


H 


L . 


L 


L 


H 


H 


H 


H 




15 


H 


X 


H 


H- 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 




Bl 


X 


X 


X 


X 


X 


X 


L 


L 


L 


L 


L 


L 


L 


L 


(3) 


RBI 


H 


L 


L 


L 


L 


L 


L ' ' 


L 


L 


L 


L 


L 


L 


L 


(4) 


LT ~ 


L 


X 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


(5) 



7_l/' 



Notes 

(1) BI/RBO is wire-AND logic serving as blanking input (Bl) and/or ripple-blanking output (RBO). 

(2) The blanking input (Bl) must be open or held at a high logic level when output functions 0 through 15 are desired. The ripple-blanking Input 
(RBI) must be open or high if blanking of a decimal zero is not desired. 

(3) When a low logic level is applied directly to the blanking input (Bl), all segment outputs are H regardless of the level of any other input. 

(4) When ripple-blanking input (RBI) and inputs A, B, C, and D are at a low level with the lamp test input high, all segment outputs go H and the 
ripple-blanking output (RBO) goes to a low level (response condition). 

(5) When the blanking input/ripple blanking output (BI/RBO) is open or held high and a low is applied to the lamp-test input, all segment 
outputs are L, 

H = High Level, L = Low Level, X = Don't Care 
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Truth Tables (Continued) 



LS49 



DECIMAL 

OR 
FUNCTION 


INPUTS 


OUTPUTS 


NOTE 


D 


C 


B 


A 


Bl 


• a 


b 


c 


d 


e 


f 


g 


d 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L 




1 


L 


L 


L 


H 


H 


L 


H • 


H 


L 


L 


L 


L 




2 


L 


L 


H 


L 


H 


H 


H 


L 


H 


H 


L 


H 




3 


t. 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 




4 


L 


H 


L 


L 


H 


L 


H 


H 


L 


L 


H 


H 




5 


L, 


H 


L 


H 


H 


H 


L 


H 


H 


L 


H 


H 




6 


L 


H 


H 


L 


H 


L 


L 


H 


H 


H 


H 


h; 




7 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


(1) 


8 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H , 


H 


9 


H 


L 


L 


H 


H 


H 


H 


H 


L 


L 


H 


H 




10 


H 


L 


H 


L 


H 


L 


L 


L 


H 


H 


L 


H 




11 


H 


L 


H 


H 


H 


L 


L 


H 


H 


L 


L 


H 




12 


H 


H 


L 


L 


H 


L 


H 


L 


L 


L 


H 


H 




13 


H 


H 


L 


H 


H 


H 


L 


L 


H 


L 


H 


H 




14 


H 


H 


H 


L 


H 


L 


L 


L 


H 


H 


H 


H 




15 


H 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 




Bl 


X 


X 


X 


X 


L 


L 


L 


L 


L 


L 


L 


L 


(2) 



Notes 

(1) The blanking input (Bl) must be open or held at a high logic level when output functions 0 through 15 are desired. 

(2) When a low logic level is applied directly to the blanking input (Bl), ail segment outputs are low regardless of the level of any other input. 
H p High Level, L = Low Level, X = Don't Care 



Logic Diagrams 



46A,47A, LS47 
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Logic Diagrams (Continued) 

48,LS48 
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DM54/DM7475 X75 A,LS75 ,LS77 



General Description 

These latches are ideally suited for use as temporary 
storage for binary information between processing units 
and input/output or indicator units. Information present 
at a data (D) input is transferred to the Q output when) 
the enable (G) is high, and the Q output will follow 
the data input as long as the enable remains high. When 
the enable goes low, the information (that \A/as present 
at the data input at the time the transition occurred) is 
retained at the Q output until the enable is permitted 
to go high. 



Quad Latches 

The DIVI5475/Diyi7475, DIVI54L75A/DIVI74L75A, and 
DM54LS75/D1VI74LS75 feature complementary Q and 
Q outputs from a 4-bit latch, and are available in 16-pin 
packages. For higher component density applications, 
the DM54LS77/DIVI74LS77 4-bit latches are available 
in 14-pin flat packages (only). 



Connection Diagrams 



ENABLE 
1-2 



ENABLE 
3-4 



5475/7475(J), (N), (W); 54L75A/74L75A{J), (N), (W); 
54LS75/74LS75(J), (N), (W) 

Truth Table (Each Latch) 



ENABLE 
1-2 



ENABLE 
3-4 



r 

Vcc 



t 



54LS77/74LS77(W) 



INPUTS 


OUTPUTS 


D G 


0 Q 


L H 
H H 
X L 


L H 
H ^ L 
Qo Qo 



H = High Level, L = Low Level, X = Don't Care 

Qq = The Level of Q Before the High-to-Low Transition of G 



Logic Diagrams (Each Latch) 





TO 
► OTHER 






LATCH 

X 





ENABLE DATA 



LS75 



OTHER < 
LATCH 




TO 
OTHER * 
LATCH 




Tentative Data For LS75, LS77 
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Electrical Characterrstics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54/74 


DM54L//4L 


uIvId4 Lo/ /4 Lo 


UNITS 


75 


L75A 


1 <?7R 1 <177 

L.O/ L.O / / 


MIN TYPdV MAX 


MIM TYPdJ MAX 


MIN TYP(1) MAX 




niyii i—cvci iit^ui V ui Loyc 




2 


2 


2 


V 


V,L 


Low Level Input Voltage 




DM54 


0.8 


0.7 


0.7 


V 


DM74 


0.8 


0.7 


0.8 


V, 


Input Clamp Voltage 


Vcc = Min 


l,--12mA 


-1.5 


-1.5 




V 


l,=-18mA 






— j 5 


'oh 


High Level Output Current 




-400 


-200 


-400 


,/uA 


VOH 


High Level Output Voltage 


Vcc =Min, V,H - 2V 
V|L = Max, Iqh = -Max 


DM54 


2.4 3.4 


2.4 3.4 


2.5 3.5 


V 


DM74 


2.4 3.4 


2.4 3.4 


2.7 3.5 


•OL 


Low Level Output Current 




DM54 


16 


2 


4 


mA 


DM74 


16 


3.6 


8 


Vol 


Low Level Output Voltage 


Vcc -Min, V,H -2V, 
V|L = Max 


Iql = 4 mA 


DM74 






0.25 0.4 


V 


loL " Max 


DM54 


, 0.2 0.4 


0.3 


0.25 0.4 


DM74 


0.2 0.4 


0.2 0.4 


0.35 0.5 


U 


Input Current at Maximum Input Voltage 


Vcc - Max 


V, =5.5V 


D Input 


■ 1 


0.2 




mA 


G Input 


1 


0.4 




V, = 7V 


D Input 






0.1 


G Input 






0.4 


l|H 


High Level Input Current 


Vcc ~ Max 


V, =2.4V 


D Input 


80 


20 




iuA 


G input 


80 


40 




V, -2.7V 


D Input 






20 


G Input 






80 


«IL 


Low Level Input Current 


Vcc = Max 


V| = 0.3V, 54L/74L 
V, = 0.4V, Others 


D Input 


-3.2 


-0.36 


-0.4 


mA 


G Input 


-3.2 


• -0.72 


-1.6 


'os 


Short Circuit Output Current 


Vcc " Max{2) 


PM54 


-20 * -55 


-3 -9 -15 


-30 -130 


mA 


DM74 


,-18 . -55 


-3 ' -9 -15 


-30 -130 


'cc 


Supply Current 


Vcc = Max(3) 


DM54 


LS75 






6.3 12 


mA 


Others 


32 46 


3.5 5.0 


6.9 13 


DM74 


LS75 






6.3 12 


Others 


32 , 50- 


3.5 5.0 


6.9 13 



Switching Characteristics Vcc = 5V, = 25° C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


DM54/74 


DM54L/74L 


bM54LS/74LS 


UNITS 


75 


L75A 


CONDITIONS 


LS75 


LS77 


CONDITIONS 


MIN TYP MAX 


CONDITIONS 


MIN TYP MAX 


MIN TYP MAX 


MIN TYP MAX 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 






Cl = 15 pF 
Rl - 40012 


16 30 


Cl = 50 
Rl = 4 kn 


55 100 


Cl - 15 pF 
Rl = 2kS2 


15 27 


11 19 


ns 


tPHL 


Propagation Delay Tinie, 
High-to-Low Level Output 


14 25 


50 100 


9 17 


9 17 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 






24 40 


75 120 








tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


7. 15 


32 80 


7 15 


N/A 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


G 


Q 


16 30 


50 100 


15 27 


10 18 




tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


7 15 


32 80 


14 25 


10 18 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


G 


Q 


16 ~ 30 


48 100 


16 30 


N/A 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


7 15 


38 80 


7 15 


N/A . 




Width of Enabling Pulse 






20 




100 




20 


20 


ns 


tSETUP 


Setup Time 


20 


.100 


20 


20 


ns 


tHOLD 


Hold Time 


5 


25 


0 


0 


ns 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time, and for the DM54LS/74LS duration of short circuit should not exceed one second. 

(3) 'CC tested with all inputs grounded and all outputs open. 



^ MSI 



DM54/DM7483,LS83A,LS283 



General Description 

These full adders perform the addition of two 4-bit 
binary numbers. The sum (S) outputs are provided for 
each bit and the resultant carry (C4) is obtained from 
the fourth bit. These adders feature full internal look 
ahead across all four bits. This provides the system 
designer with partial look-ahead performance at the 
economy and reduced package count of a ripple-carry 
implementation. 

The adder logic, including the carry, is implemented in 
its true form meaning that the end-around carry can be 
accomplished without the need for logic or level inversion. 



4- Bit Binary Adders with Fast Carry 

Features 

. ■ Full-carry look-ahead across the four bits 
■ Systems achieve partial look-ahead performance with 
the economy of ripple carry 



TYPE 



83 

LS83A 
LS283 



TYPICAL ADD TIMES 
TWO TWO 

8-BIT 16-BIT 

WORDS WORDS 

23 ns 43 ns 

25 ns 45 ns 
25 ns 45 ns 



TYPICAL POWER 
DISSIPATION PER 
4-BIT ADDER 

290 mW 
95 mW 
95 mW 



Connection Diagrams and Truth Table 



5483(J). (W); 7483(J), (N), (W); 
54LS83A/74LS83A(J), (N), (W) 



54LS283/74LS283(J), (N), (W) 



WHEN 
00= L 



WHEN 
02 = L 



WHEN 
00 = H 



WHEN 
02= H 



H = High Level, L = Low Level 

(Mote : Input conditions at A1, B1, A2, B2, and CO are used to determine outputs-Si and £2 and the value 
of the internal carry 02. The values at C2, A3, B3, A4, and B4 are then used to determine outputs £3, 24, 
and 04. 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54/74 


DM54LS/74LS 


UNITS 


83 


LS83A. LS283 


MIN TYP(I) MAX 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 




2 


2 


V 


V|L 


Low Level Input Voltage 




DM54 


0.8 


0.7 


V 


DM74 


0.8 


0.8 


V, 


Input Clamp Voltage 


Vcc = Min 


1, =-12 mA 


-1.5 




V 


li =-18 mA 




-1.5 


'oh 


High Level Output Current 


Any Output Except C4 




-800 


-400 


ma 


Output C4 




—400 


—400 


Vqh 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V|L = Max, Iqh = Max 


DM54 


2.4 3.4 


2.5 3.4 


V 


DM74 


2.4 3.4 


2.7 3.4 


lOL 


Low Level Output Current 


Any Output Except C4 




DM54 


16 


4 


mA 


DM74 


16 


8 


Output C4 


DM54 


8 


4 


DM74 


8 - 


8 


Vol 


Low Level Output Voltage 


Vcc ~ Min 
V,H = 2V 
V|L = Max 


Iql = 4 mA 




0.25 0.4 . 


V 


loL = 8 mA 1 DM74 




0.35 0.5 


Iql = Max 


0.2 0.4 


^ — j 


h 


Input Current at 
Maximum input Voltage 


Any A or B 


Vcc = Max 


V| = 5.5V 


1 




mA 


V, =7V 




0.2 


CO 


V, = 5.5V 


1 




V, = 7V 




0.1 


'iH 


High Level Input Current 


Any A or B 


Vcc = Max 


V, = 2.4V 


80 




juA 


V, = 2.7V 




40 


CO 


V, = 2.4V 


80 




V, = 2.7V 




20 


•iL 


Low Level Input Current 


Any A or B 


Vcc = Max, V| = 0.4V 


-3.2 


-0.8 


mA 


CO 


-3.2 


-0.4 


'os 


Short Circuit Output 
Current 


Any Output Except C4 


Vcc = Max(2) 


DM54 


-20 -55 


-30 -130 


mA 


DM74 


-18 -55 


-30 -130 


Output C4 


DM54 


-20 -70 


-30 -130 


DM74 ■ 


-18 -70 


-30 -130 


'cc 


Supply Current 


Vcc - Max 
Outputs Open 


All Inputs 
Grounded 




22 39 


mA 


All B Low. Other 
Inputs at 4.5V 




19 34 


All Inputs at 
4.5V 


58 79 


19 34 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

(2) Only one output should be shorted at a tirVie, and for 54LS/74LS duration of short circuit should not exceed one second. 
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Switching Characteristics Vcc = 5V, T^^ = 25°C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


DM54/74 


DM54LS/74LS 


UNITS 


83 


LS83A, LS283 


CONDITIONS 


MIN TYP MAX 


CONDITIONS 


MIN TYP MAX 


tPLH Propagation Delay Time, 
Low-to-High Level Output 


CO 


or S2 


Cl = 15 pF 
Rl = 400^2 


22 32 


Cl = 15 pF 


16 24 


ns 


tPHL Propagation Delay Time, 
High-to-Low Level Output 


20 32 


15 24 


ns 


tpLH Propagation Delay Time, 

Low-to-High Level Output . 


CO 


^3 


28 47 


16 24 


ns 


tPH'L Propagation Delay Time, 
High-to-Low Level Output 


22 38 


15 24 


ns 


tpLH Propagation Delay Time, 
Low-to-High Level Output 


CO 


^4 


28 47 


16 24 


ns 


tPHL Propagation Delay Time, 
High-to-Low Level Output 


28 47 


15 24 


ns 


tpLH Propagation Delay Time, 
Low-to-High Level Output 


Aj or B, 




38 


15 24 


ns 


tpHL Propagation Delay Time, 
High-to-Low Level Output 


, 33 


15 24 


ns 


tpLH Propagation Delay Time, 
Low-to-High Level Output 


CO 


C4 


Cl = 15 pF 
Rl = 78012 


12 19 


11 17 


ns 


tPHL Propagation Delay Time, 
High-to-Low Level Output 


12 19 


11 17 


ns 


tpLH Propagation Delay Time, 
Low-to-High Level Ou.tpu't 


Ai or Bj 


, C4 


12 19 


11 17 


ns 


tPHL Propagation Delay Time, 
High-to-Low Level Output 


12 19 


12 17 


ns 



Logic Diagrams 

83 
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Logic Diagrams (Continued) 



LS83A, LS283 



1>-l 




Note: Pin numbers shown in parentliesis are for LS283 



2-20 



^ MSI 



DM54/DM7485X85XS85 



General Description 

These four-bit magnitude comparators perform com- 
parison of straight binary or BCD codes. Three 
fully-decoded decisions about two, 4-bit words {A, B) 
are made and are externally available at three outputs. 
These devices are fully expandable to any number of 
bits without external gates. Words of greater length may 
be compared by connecting comparators in cascade. The 
A > B, A < B, and A = B outputs of a stage handling 
less-significant bits are connected to the corresponding 
inputs of the next stage handling more-significant bits. 
The stage handling the least-significant bits must have a 
high-level voltage applied to the A = B input and in 
addition for the L85, low-level voltages applied to the 



4-Bit Magnitude Comparators 



A > B and A < B inputs. The cascading paths of the 85, 
and LSBB are implemented with only a two-gate-level 
delay to reduce overall comparison times for long words. 



Features 



85 

L85 

LS85 



TYPICAL 
POWER 
piSSlPATrON 

275 mW 
20 mW 
52 mW 



TYPICAL 
DELAY 
(4-BIT WORDS) 

23 ns 
55 ns 

24 ns 



Connection Diagrams 



1 2 3 4 5 6 7 p 

B3 A<B A=B A>B A>B A=B A<B GND 

DATA < . • ^ 

INPUT CASCADING INPUTS OUTPUTS 

5485(J), (W); 7485(J), (N), (W); 
54LS85/74LS85{J), (N), (W) 



Truth Tables 



COMPARING 
INPUTS 


CASCADING 
INPUTS 


OUTPUTS 


A3, B3 


A2, 82 


A1,B1 


AO, 80 


A>B 


A<B A 


=^ B 


A> B 


A<B 


A = B 


A3> B3 


X 


x 


X 


X 


X 


X 


H 


L 


L 


A3<B3 


X 


x 


X 


X 


X 


X 


L 


H 


L 


A3 = 83 


A2 > 82 


X 


X 


X 


X 


X 


H 


L 


L 


A3 = 83 


A2<B2 


X 


X 


X 


X 


X 


L 


H 


L 


A3 = 82 


A2 = 82 


A1 > 81 


X 


X 


X 


X 


H 


L 


L 


A3 = 83 


A2 = 82 


A1 < 81 


X 


X 


X 


X 


L 


H 


L 


A3 = 83 


A2 = 82 


A1 = 81 


AO > 80 


X 


X 


X 


H 


L 


L 


A3 = 83 


A2 = 82 


A1 = 81 


AO<BO 


X 


X 


X 


L 


H 


L 


A3 = 83 


A2 = 82 


A1 - 81 


AO = 80 


H 


L 


L 


H 


L 


L 


A3 = 83 


A2 = 82 


A1 = 81 


AO = 80 


L 


H 


L 


L 


H 


L 


A3 = 83 


A2 = 82 


A1 = 81 


AO = 80 


L 


L 


H 


L 


L 


H 



85, LS85 



A3 = 83 


A2 = 82 


A1 = 81 


AO = 80 


X 


X 


H 


L 


L 


H 


A3 = 83 


A2 = 82 


A1 = 81 


AO = 80 


H 


H 


L 


L 


L 


L 


A3 = 83 


A2 = 82 


A1 = 81 


AO = 80 


L 


L 


L 


H 


, H 


L 


L85 


A3 = 83 


A2 = 82 


A1 = 81 


AO = 80 


L 


H 


H 


L 


H 


H 


A3 = 83 


A2 = 82 


A1 = 81 


AO = 80 


H 


L 


H 


H 


L 


H 


A3 = 83 


A2 = 82 


A1 = 81 


AO = 80 


H 


H 


H 


H 


H 


H 


A3 = 83 


A2 = 82 


A1 = 81 


AO = 80 


H 


H 


L 


H 


H 


L 


A3 = 83 


A2 = B2 


A1 = 81 


AO = BO 


L 


L 


L 


L 


L 


L 



H = High Level, L = Low Level, X = Don't Care 



A=B ,A>B 
OUTPUT 



CASCADING INPUTS 



54L85/74L85{J), (N), (W) 
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Eiectricai Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54/74 X 


DM54L/74L 


DM54LS/74LS 


UNITS 


85 


L85 


LS85 


MIN TYPd) MAX 


MIN TYP(I) MAX 


MIN TYP(I) MAX 


V,H 


High Level Input Voltage 




2 


2 1,3 


2 


V 




Low Level Input Voltage 




DM54 


0.8 


1.3 0.7 


0.7 


V 


DM74 


0.8 


1.3 0.7 


0.8 


V| 


Input Clamp Voltage 


Vcc = Min 


1, =-12 mA 


-1.5 


N/A 




V 


1, =-18 mA 




N/A 


-1.5 


'oh 


HiglY Level Output Current 




-800 


-200 


-400 


i"A. 


VoH 


High Level Output Voltage 


Vcc = Min, V,H =2V 
V,L = Max, Iqh - Max 


2.4 


2.4 


2.4 3.4 


V 


lOL 


Lov« Level Output Current 




DM54 


16 


2 


4 


mA 


DM74 


16 


3.6 


8 


Vol 


Low Level Output Voltage 


Vcc ^ l*^'" 
V,H=2V 
V,L = Max 


loL Max 


DM54 


0.4 


0.15 0.3 


0.25 0.4 


V 


DM74 


0.4 


0.2 0.4 


0.35 0.5 


loL =4 mA 


DM74 






0.25 0.4 


ii 


Input Current at Maximum 
Input Voltage 


A< B, A> B, 
or A = B (5) 

All Other Inputs 


Vcc 


V, = 5.5V 


1 0 


0 1 




mA 


V, =7V 






0.1 


V, = 5.5V 


1.0 


0.3 




V, =7V 






0.3 


i|H 


High Level Input Current 


A<B, A>B, 
or A = B (5) 

All Other Inputs 


, Vcc = Max 


V, = 2.4V 


40 


10 




MA 


V, =2.7V 






20 


V, =2.4V 


120 


30 




V, = 2.7V 






60 


•iL 


Low Level Input Current 


A<B, A>B, 
or A = B (5) 

All Other Inputs 


Vcc = Max 


V, = 0.3V 




-0.18 




mA 


V, = 0.4V 


-1.6 




-0.4 


V, = 0.3V 




-0.54 




V, = 0.4V 


-4.8 




-1.2 


'os 


Short Circuit Output Current 


. Vcc = Max(2) 


DM54 


-20 -55 


-3 -15 


-30 -130 


mA 


DM74 


-18 -55 


-3 -15 


-30 -130 


Ice 


Supply Current 


Vcc = Max 


Condition A 


(3) 




6.6 




mA 


Condition B 




7.0 








(4) 


55 88 




10.4 20 



Switching Characteristics Vcc = 5V, = 25°C 







FROM 
INPUT 


TO 
OUTPUT 


NUMBER OF 
GATE LEVELS 


DM54/74 


DM54L/74L 


DM54LS/74LS 






PAR AMPTPR 


85 


L85 


LS85 


UNITS 






CONDITIONS 


MIN 


TYP 


MAX 


CONDITIONS 


MIN 


TYP 


MAX 


CONDITIONS 


MIN 


TYP 


MAX 




tPLH 


Propagation Delay Time, 








1 




7 






70 


115 




14 






Low-to-High Level Output 


Any A or B 




A< B, A> B 


2 




12 






70 


115 , 




19 


ns 






Data Input 






3 






^7 


26 






70 


115 






24 


36 










A = B 


4 






23 


35 






70 


115 






23 


40 




tPHL 


Propagation Delay Time, 








1 




11 






55 


90 




11 






High-to-Low Level Output 


Any A or B 




A< B, A> B 


' 2 




15 






55 


90 




15 


ns 






Data Input 






3 






20 


30 






55 


90 






20 


30 










A= B 


4 






20 


30 






55 


90 






20 


30 




tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


A < B or A = 


B 


A> B 


1 


Cl = 15 pF 
Rl = 400^2 




7 


11 


Cl = 50 pF 
Ru =4kl2 




55 


100 


Cl = 15 pF 
Rl -2I<J2 




14 


22 


ns 


tPHL 


Prop^ation Delay Time, 
High-to-Low Level Output 


A < B or A = 


B 


A> B 


1 




11 


17 




40 


65 




11 


17 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


A= B 


A= B 


2 






13 


20 ' 






55 


100 






13 


20 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


A= B 


A= B 


2 






11 


17 






40 


65 






"11 


17 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


A>Bor A = 


B 


A< B 


1 






7 


11 






55 


100 






14 


22 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


A > 8 or A = 


B 


A< B 


1 






11 


17 






,40 . 


65 






11 


17 


ns 



Notes 
(1) 
(2) 
(3) 
(4) 
(5) 



All typical values are at Vcc ~ ^V, 7/\ = 25°C. 

Not more than one output should be shorted at a time, and for DM54LS/74LS duration of short circuit should not exceed one second. 
With all outputs open. Ice 'S measured for Condition A with all inputs at 4.5V, and for Condition B with all inputs grounded. 
Ice 's measured with outputs open, A = B grounded, and all other inputs at 4.5V, 

The condition A = B applies to L85 values only. For DM5485/DM7485 ahd LS85 use the values for "All Other Inputs," 



o 

00 
Ol 

r- 

00 

r- 
O) 
00 

en 
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General Description 

These custom-programmed, 256-bit, read-only memories 
are organized as 32 words of eight bits each. Each 32-word 
memory array is addressed in straight 5-bit binary with 
full on-chip decoding. An overriding memory-enable 
input is provided which, when taken high, will inhibit the 
32 address gates and cause all eight outputs to remain 
high (off). Data, as specified by the customer, are 
permar^ently programmed into the monolithic structure 
for the 256-bit locations. This organization is expandable 
to n-words of N-bit length. 

The address of an eight-bit word is accomplished through 
the buffered, binary select inputs which are decoded by 
the 32, five-input address gates. When the memory- 
enable input is high, all 32 gate outputs are low, turning 
off the eight output buffers. 

Data are programmed into the memory at the 32, 
eight-emitter transistors. The programming process in- 
volves connecting, or not connecting each of the 256 
emitters. If an emitter is connected, a low-level voltage 
is read out of that bit location when its decoding gate is 
addressed. If the emitter is not connected, a high-level 
voltage is read when addressed. Those decoding-gate 
output emitters which are used are connected to their 
respective bit lines to drive the eight output buffers. Since 



256-Bit Read Only Memories 



only one decoding gate is addressed at a time, only one 
of the 32 transistors can supply current to the output 
buffers at a time. 

Input'buffers lower the fan-in requirement to only one 
normalized DM54/74 load for all inputs including enable 
(GK The open-collector outputs are capable of sinking 
12 milliamperes of current and may be wire-AND 
connected to increase the number of words available. An 
external pull-up resistor from each output to the supply 
line (Vqc) is required to define the high-level output 
voltage. Where multiple devices are used in -a memory 
system, the enable input allows easy decoding of addi- 
tional address bits. 



Featiires 

■ Typical access time: 20 ns 

■ Typical power dissipation: 240 mW 

■ Applications in computer subroutines 

■ Useful in display systerhs and readouts 

■ Memory organized as 32 words of 8 bits each 

■ Input clamping diodes simplify system design 

■ Open-collector outputs permit wire-AND capability 



Connection and Schematic Diagrams 



BINARY SELECT 



Y2 Y3 Y4 ^Y5 Y6 Y; 

OUTPUTS 

5488(J), IW); 7488(J), (N), (W) 




PROGRAMMABLE- 
I LINKS 
s (256 POSSIBLE) 

\ — -o~-o— 

0-.-0-— 

O--0 

] 0--0 



— Y8 Y7 Y6 Y5 Y4 Y3 Y2 Y1 j 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


nMf»/i/74 

UtMliJHt 1 1 

88 

MIN TYPd) MAX 


UNITS 




High Level Input Voltage 




2 


' V 




Low Level Input Voltage 




0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, l|=-12mA 


-1.5 


V 


'oh 


High Level Output Current 


Vcc = Min, V,H=2V 
V|, = 0.8V VnH = 5.5V 


40 


\xP\ 


lOL 


Low Level Output Current 




12 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L=0.8V, loL^12mA 


0,2 0.4 


V 


i| 


Input Current at Maximunri Input Voltage 


Vcc = Max, V| = 5.5V 


1 


mA 


l|H 


High Level Input Current 


Vcc = Max, V, = 2.4V 


25 


iuA 




Low Level Input (Current 


Vcc = Max, V, = 0.4V 


-1 


mA 


'CCH 


Supply Current, All Outputs High 


Vcc - Max(2) 


37 65 


mA 


•CCL 


Supply Current, All Outputs Low 


48 80 



Notes 

(1) All typical values are at Vqc = 5V, Ta = 25°C. 

(2) All 32 words are addressed separately to ensure^ that the supply current does not exceed the stated maximum. The typical value shown is for 
the worst-case condition of all eight outputs driven low at one time. 

Switching Characteristics Vcc = 5V, T^ = 25°C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


CONDITIONS 


DM54/74 
88 

MIN TYP MAX 


UNITS 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Enable 


Any 


Cl = 30 pF 
Rli = 400n 
Rl2 = 600n 


19 35 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Enable 


Any 


18 35 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Select 


Any 


21 35 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Select 


Any 


17 35 


ns 



Ordering Instructions 

Programming instructions for the DIVI5488 or DM7488 
are solicited in the form of a sequenced deqk of 32 
standard 80-column data cards providing the information 
requested under <'data card format," accompanied by a 
properly sequenced listing of these cards, and the 
supplementary ordering data. Upon receipt of these 
items, a computer run will be made from the deck of 
cards which will produce a complete function table of 
the requested part. This function table, showing output 
conditions for each of the 32 words, will be forwarded 
to the purchaser as verification of the input data as 
interpreted by the computer-automated design (CAD) 
program. This single run also generates mask and test 
program data; therefore, verification of the function 
table should be completed promptly. 



Each card in the data deck prepared by the purchaser 
identifies the word specified and describes the levels at 
the eight outputs for that word. All addresses must have 
all outputs defined and columns designated as "blank" 
must not be punched. Cards should be punched according 
to the data card format shown. 



Supplementary Ordering Data 

Submit the following information with the data cards: 

a. Customer's name and address 

b. Customer's purchase order number 

c. Customer's drawing number 
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Data Card Format 

Column 

1—2 Punch a right-justified integer representing the 
positive-logic binary input address (00—31) for 
the word described on the card. 



3-4 
5 

6-9 
10 

11-14 
15 

16-19 
20 



Blank 

Punch "H," "L," or "X" for output Y8. 
H = high-vottage-level output, L = low-\/oltage- 
level output, X = output irrelevant. 

Blank 

Punch "H," "L," or "X" for output Y7. 
Blank 

"L," or "X" for output Y6. 



Punch "H," 
Blank 

Punch "H," 



21-24 Blank 



25 

26-29 
30 



Punch "H,' 
Blank 
Punch "H,' 



"L," or "X" for output Y5. 
'L," or "X" for output Y4. 
"L," or "X" for output Y3. 



31-34 Blank 

35 Punch "H," "L," or "X" for output Y2. 

36-39 Blank 

40 Punch "H," "L." or "X" for output Y1 . 

41-49 Blank 

50—51 Punch a right-justified integer representing the 
current calendar day of the month. 

52 Blank 

53—55 Punch an alphabetic abbreviation representing 
the current month. 

56 Blank 

57—58 Punch the last two digits of the current year. 
59 ■ Blank 
60-61 Punch "DM" 

62—65 Punch the National Semiconductor part number 
5488 or 7488. 

66-70 Blank 



Logic Diagram 




Word Select Table 



WORD 


INPUTS 


E 


D 


C 


B 


A 


0 


L 


L 


l' 


L 


L 


1 


L 


L 


L 


L 


H 


_ 2 


L 


L 


L 


H 


L 


3 


L 


L 


L 


H 


, H 


4 


L 


L 


H 


L 


L 


5 


L 


L 


H 


L 


H 


6 


L 


L 


H 


H 


L 


7 


L 


L 


H 


H 


H 


8 


L 


H 


L 


L 


L 


9 


L 


H 


L 


L 


H 


10 


L 


H 


L 


H 


L 


11 


L 


H 


L 


H 


H 


12 


L 


H 


H 


L 


L 


13 


L 


H 


H 


L 


H 


14 


L 


H 


H 


H 


L 


15 


L 


H 


H 


H 


H 


16 


H 


L 


L 


L 


L 


17 


H 


L 


L 


L 


H 


18 


H 


L 


L 


H 


L 


19 


H 


L 


L 


H 


H 


20 


H 


L 


H 


L 


L 


21 


H 


L 


H , 


L 


H 


22 


H 


L 


H 


H 


L 


23 


H 


L 


, H 


H 


H 


24 


H 


H 


L 


L 


U, 


25 


H 


H 


L 


L 


H 


26 


H 


H 


L 


H 


L 


27 


H 


H 


L 


H 


H 


28 


H 


H 


H 


L 


L 


29 


H 


H 


H 


L 


H 


30 


H 


H 


H- 


H ; 


L 


31 


H 


H 


H 


H 


H 



H = High Level, L = Low Level 
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General Description 

The DM5489/DM7489,DM54L89A/DIV174L89A are fully 
decoded 64-bit RAMs organized as 16, 4-bit words. The 
memory is addressed by applying a binary number to 
the four Address inputs. After addressing, information 
may be either written into or read from the memory. 
To write, both the Memory Enable and the Write Enable 
inputs must be in the logical "0" state. Information 
applied to the four Write inputs will then be written 
into the addressed location. To read information from 
the memory the Memory Enable input must be in the 
logical "0" state and the Write Enable input in the logical 
"1" state. Information will be read as the complement 
of what was written into the memory. When the Memory 
Enable input is in the logical "1" state, the outputs will 
go to the logical "1" state. 

The "A" suffix on the low power versions is used to 



64- Bit Read/Write Memories 



denote that fujl "tenth-power" technology has been 
employed in building this RAM. 

Features 

■ For application as a "scratch pad" memory with 
nondestructive read-out 

■ Fully decoded memorV organized as 16 words of 
four bits each 

■ Fast access time DM54/74— 35 ns typical 

DM54L/74L-110ns 

■ Diode-clamped, buffered inputs 

■ Open-collector outputs provide wire-OR capability 

■ Typical power dissipation DM54/74-400 mW 

DM54L/74L-75mW. 

■ Pin compatible with 3101, MM5501 



Connection Diagram 



Truth Table 



SELECT INPUTS 



Vcc 



MEMORY 
ENABLE 


WRITE 
ENABLE 


OPERATION 


OUTPUTS 


0 


0 


Write 


Logical "1" State 


0 


1 


Read 


Complement of Data 








Stored in Memory 


1 


X 


Hold 


Logical "1" State 



5489(J);7489(J>, (N); 
54L89A/74L8f9A(J), (N), (W) 



Logic Diagram 



A3-J 



7^> 



I <>— [l6-l|— ' <► [l6-2[ — * 1 16-3 1"-' (h— jiMj-t- 

— -£ 1 -t -T 

A3— I 



MEMORY 
CELL 
BIAS NETWORK 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54/74 


DM54L/74L 


UNITS 


89 


L89A 


MIN TYP(1) MAX 


MIN TYP(1) MAX 








2 






V,,. 


Low Level Input Voltage 




0.8 






V, 


Input Clamp Voltage 


Vcc = Min, 1, =-12 mA 


-1.5 


-t.5 


V 


'OH 


High Level Output Current 


Vcc = Min, V|H = 2V - 
V|L - Max, VoH = 5.5V 


DM54 


100 


50 




DM74 


20 


50 


VoH 


High Level Output Voltage 




5.5 


5.5 


V 


«OL 


Low Level Output Current 




DM54 


12 


2.0 




DM74 


12 


3.6 


Vol 


Low Level Output Voltage 


Vcc = Min. = 2V 
, V|L = Max, Iql = Max 


DM54 


0,4 


0.3 


V 


DM74 


0.4 


0.4 


«l 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V, = 5.5V 


1 


' 0.1 


mA 


ilH 


High Level Input Current 


Vcc = Max, vl = 2.4V 


40 


10 


fjiA 


l|L 


Low Level input Current 


Vcc - Max 


V|=0.3V 




-0.18 


mA 


V, = 0.4V 


-1.6 




'cc 


Supply Current 


Vcc = Max(2) 


80 120 


15 19 


mA 


Co 


Off-State Output Capacitance 


Vcc = 5V, Vq = 2.0V, f= 1 MHz 


6 ' 


N/A 


pF 



Notes 

(T) All typical values are at Vcc ~ 5V, T^ = 25° C. 
(2) Ice 's measured with all inputs grounded. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


CONDITIONS 


DM54/74 


CONDITIONS 


DM54L/74L 


UNITS 


89 


L89A 


MIN TYP MAX 


MIN TYP MAX 


tPLH 


Propagation Delay Time, Low-to-High 
Level Output From Mernory Enable 


Cl = 30 pF 
Rli = 300^2 
Rl2 = 60oa 


. 23 35 


Cl = 50 pF 
Rl =4 


64 90 


ns 


tPHL 


Propagation Delay Time, High-to-Low 
Level Output From Memory Enable 


23 35 


33 60 


ns 


tPLH 


Propagation Delay Time, Low-to-High 
Level Output From Select 


34 50 


90 150 


ns 


tPHL 


Propagation Delay Time, High-to-Low 
Level Output From Select 


35 50 


78 150 


ns 


tSR 


Sense Recovery Time After Writing 


35 50 


110 165 


ns 


tw 


Width of Write-Enable Pulse 




40 




50 


ns 


tsETUP 


Setup Time, Data Input With Respegfto 
Write Enable 


0 


0 


ns 


*SETUP 


Select Input Setup Time With Respect to 
Write Enable 


0 


0 


ns 


^HOLD 


Hold Time, Data Input With Respect to 
Write Enable 


0 


0 


ns 


tHOLD 


Select Input Hold Time after Writing 


5 


0 


ns 
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Decade, Divide by 12, and Binary Counters 



General Description 








Each of these monolithic counters contains four 


obtained from 


the 90A, L90, or LS90 


counters by 


master-slave flip-flops and additional gating to provide 


connecting the Qp output to the A input and applying 


a divide-by-two counter and a three-stage binary counter 


the input count to the B input which gives 


a divide-by- 


for which the count cycle length is divide-by-five for the 


ten square wave at output Q^. 




90A, L90^ and LS90, divide-by -six for the 92 A and 








LS92, and divide-by-eight for the 93A, L93, and LS93. 


Features 






All of these counters have a gated zero reset and the 








90A, L90, and I^S90 also have gated set-to-nine inputs 
for use in BCD nine's complement applications. 


TYPE 


TYPICAL 


COUNT 


POWER DISSIPATION 


FREQUENCY 




90A 


145 mW . 


42 MHz 


To use their maximum count length (decade, divide- 


L90 


20 mW 


11 MHz 


by-twelve, or four-bit binary, the B input is connected 


LS90 


45 mW 


42 MHz 


to the Qp^ output. The input count pulses are applied to 


92A, 93A 


130 mW 


42 MHz 


input A and the outputs are as described in the appropriate 


LS92, LS93 


45 mW 


, 42 MHz 


truth table. A symmetrical divide-by-ten count can be 


L93 


16 mW 


15 MHz 



Connection Diagrams 



INPUT ■ 

A NC Qa Qd GND Qb Qc 



p— 0> 



INPUT R0(1) R0(2) 



|5 6 

Vcc R9(1) R9(2) 



5490A/7490A(J), (N), (W); 
54L90/74L90(J), (N), (W); 
54LS90/74LS90(J), (N), (W) 




5492A/7492A{J), (N), (W); 
54LS92/74LS92U), (N), (W) 




5493A/7493A(J), (N), (W); 
54LS93/74LS93{J), (N), (W) 




54L93/74L93(J), (N), (W) 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54/74 
BOA, 92A, 93A 


DM54L/74L 
L90, L93 


DM54LS/74LS 
LS90, LS92, LS93 


UNITS 


MIN TYPd) MAX 


MIN TYP(I) MAX 


MIN TYP(I) MAX 




V|H High Level Input Voltage 




2 


2 


2 


V 


V|L Low Level input Voltage 




PM54 


0.8 


0.7 


0.7 


V 


PM74 


0.8 


0.7 


0.8 


V| Input Clamp Voltage 


Vec = IVlin 


I, =-12 mA 


-1.5 


N/A 




V 


1, =-18 mA 




N/A 


. . -1.5 


•oh Higii Level Output Current 




-800 


-200 


-400 


juA 


Vqh High Level Output Voltage 


Vcc = Min, V|H = 2V 
V|L = Max, Iqh Max 


DM54 


2.4 3.4 


2.4 


2 5 3 4 


V 


DM74 


2 4 3 4 


2 4 


2.7 3.4 


Iql Low Level, Output Current 




DM54 


16 


2 




mA 


DM74 


1 6 


3.6 


8 


Vol Low Level Output Voltage 


Vcc = Min 
V,H =2V 
V|L = Max 


' loL = Max (3) 


DM54 


0.2 0.4 


0.15 0.3 


0.25 0.4 


V 


OM74 


0.2 0.4 


0.2 0.4 


0.35 0.5 


Iql = 4 mA 


DM74 






0.25 0.4 


t| Input Current at Maximum 
Input Voltage 


Any Reset 


Vcc Min 


V, = 5.5V 


1 


0.1 




mA 


V, =7V 






0.1 


A Input 


V, = 5.5V 


1 


0.2 


0.4 


B Input 


V|=5.5V 


L90 




0.4 




Others 


1 


0.2 


0.8 


i|H High Level Input Current 


Any Reset 




40 


10 


20 


/jA 


A Input 


V, = 2.7V for LS 

Vpc = Max 

V| = 2.4V for Others 




80 


20 


120 


B Input 


93 


80 


20 


40 


Others 


120 


40 


80 


llL Low Levellnput Current 


Any Reset 




-1.6 


-0.18 


-0.4 


mA 


A Input 


V| - 0.3V for L 

Vrr - Max 
^ V| = 0.4V for Others 




-3.2 


-0.36 


-2.4 


B Input 


93 


-3.2 


—0.36 


-1 .6 


Others 


-4:8 


-0.72 


-3.2 


• os Short Circuit Output Current 


'Vcc " IVIax{2) 


DM54 


-20 -57 


-3 -9 -15 


-30 -130 


. mA 


DM74 


-18 -57 


-3 -9 -15 


-30 -130 


Ice Supply Current 


Vcc = lVlax(4) 


90A 


29 42 






mA 


Others 


26 39 


5.5 


9 15 



CO 
CO 



Switching Characteristics V^c = 5V, = 25° C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


CONDITIONS 


DM54/74 


DM54L/74L 


UNITS 


90A, LS90 


92A, LS92 


93A, L"S93 


L90 


L93 


MIN TYP MAX 


MIN TYP MAX 


MIN TYP MAX 


MIN TYP MAX 


MIN TYP MAX 




Maximum Count Frequency 


A 


Qa 


Cl = 50 pF 

For L90 and L93 

Cl - 15 pF 
For All Others 

Rl = 400J2 
For 90A, 92A 
and 93A 

Rl =2l<f2 
For LS90, LS92 
and LS93 

Rl = 4 kfi 
For.L90 and L93 


32 42 


32 42 


32 42 


6 11 


6 15 


MHz 


B 


Qb 


16 


16 


16 








Propagation Delay Time, 
Low-to-High Level Output 


A 


Qa 


10 16 


10 16 


10 16 






ns 




Propagation Delay Time, 
High-to-Low Level Output 


12 18 


12 18 


12 18 








Propagation Delay Time, 
Low-to-High Level Output 


A 


Qd 


32 48 


32 48 


46 70 


175 300 


210 400 


ns 




Propagation Delay Time, 
High-to-Low Level Output 


34 50 


34 50 


46 70 


190 300 


230 400 


tPLH 


Low-to-High Level Output 


B 


Qb 


10 16 


10 16 


10 16 






ns 


tPHL 


High-to-Low Level Output 


14 21 


14 21 


14 21 






tPLH 


Low-to-High Level Output 


B 


Qc 


21 32 


10 16 


21 32 






ns 




Propagation Delay Time, 
High-to-Low Level Output 


23 35 


14 21 


23 35 






tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


B 


Qd 


21 32 


21 32 


34 51 






ns 


tPHL 


Propagation Delay Time, 
High-to-Lovv Level Output 


23 35 


23 35 


34 51 






tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Set-to-0 


Any 


26 40 


26 40 


26 40 






ns 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Set-to-9 


Qa-Qd 


20 30 










ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Qb-Qc 


26 40 










tw 


Pulse Width 


A Input 




15 


15 


15 


90 


90 


ris 


B Input 


30 


30 


30 


90 


90 


Reset Input 


15 


15 


15 


200 


200 


"tSETUP 


Reset Inactive State Setup Time 


25 


25 


25 


200 , 


200 


hs ■ 



Notes 

(1) All typical values are at \/qq = 5V, T^ = 25°C. 

(2) Not more than one output should be shorted at a time, and for DM54LS/74LS duration of short circuit should not exceed one second. 

(3) Qy^ outputs are tested at Iql = max plus the limit value for I|l for the B input. This permits driving the B input while maintaining full fan-out capability. 

(4) Icc measured with all outputs open, both Rq inputs grounded following momentary connection to 4.5V and all other inputs grounded. 



CO 
(a) 



^ MSI 



DM54/DM7490A,L90,LS90,92A;lS92,93A,L93XS93 



Truth Tables 

, 90A, L90, LS90 
BCD COUNT SEQUENCE 
(See Note A) 



COUNT 


OUTPUT 


Qn 




ub 


"A 


0 


L 


L 


L 


L 


1 


L 


L 


L 


H 


2 


L 


L 


H 


L 


3 


L 


L 


H 


H 


4 


L 


H 


L 


L 


5 


L 


H 


L 


H 


6 


L 


H 


H 


L 


7 


L 


H 


H 


H 


8 


H 


L 


L 


L 


9 . 


H 


L 


L 


H 



90A, L90, LS90 
BI QUINARY (5-2) 
(See Note B) 



92A, LS92 
COUNT SEQUENCE 
(See Note C) 



COUNT 


OUTPUT 


Qa 


Qd 


Qc 


Qb 


0 


L 


L 


I- 


L 




L 


L 


L 


H 


2 


.L 


• L 


H 


L 


3 


L 


L 


H 


H 


■ 4 


L 


H 


L 


L 


5 


H 


L 


L 


, L 


6 


H 


L 


L 


H 


7 


H 


L 


H 


L 


8 


H 


L 


H 


H 


9 


H 


H 


L 


L 



Notes : 

(A) Output Qa is connected to input B for 
BCD count. 

(B) Output Qp is connected to input A for 
bi-quinary count. 

(C) Output Qa is connected to input B. 

(D) H = High Level, L = Low Level, X = 
Don't Care. 



COUNT 


OUTPUT 




Or. 




Qa 

'^A 


° 


' L 


L 


L 


L 




L 


L 


L 


H 




L 


L 


H 


L 


3 


L 


,L 


H 


H 


4 


L 


H 


L 


L 


5 


L 


H 


L 


H 


6 


H 


L 


L 


L 


7 


H 


L 


L 


H 


8 


H 


L 


H 


L 


9 


H ' 


L 


H 


H 


10 


H 


H 


L 


L 


11 


H 


H 


L 


H 



90A, L90, LS90 
RESET/COUNT TRUTH TABLE 



RESET INPUTS 


OUTPUT 


R0(1) R0(2) RQd) R9(2) 


Qd Qc Qb Qa 


H H L X 
H H X L 
X X H H 
X L X L 
L X L X 
L X X L 
X L L X 


L L L L 
L L .L L 
H L L H 

COUNT 

COUNT 

COUNT 

COUNT 



93A, L93, LS93 
COUNT SEQUENCE 
(See Note C) 



COUNT 


OUTPUT 


Qd 


Qc 


Qb 


Qa 


0 


L 


L 


L 


L 


1 ' 


L 


L 


L 


H 


. 2 


L 


L , 


H 


L 


3 


L 


L 


H 


H 


4 


L 


H 


L 


L 


'5 


L 


H 


L 


H 


6 


L 


H 


H 


L 


7 


L 


H 


H 


H 


a 


H 


L 


L 


L 


9 


H 


L 


L 


H 


10 


H 


L 


H 


L 


11 


H 


L 


H 


H . 


12 


H 


H 


L 


L 


13 


H 


H 


L 


H 


14 


H 


H 


H 


L 


15 


H 


H 


H 


H 



92A, LS92, 93A, L93. LS93 
RESET/COUNT TRUTH TABLE 



RESET INPUTS 


OUTPUT 


R0(1) R0(2) 


Qd Qc Qb Qa 


H H ^ 
L X 
X L 


L L L L 
COUNT 
COUNT 



Logic Diagrams 

90A, L90, LS90 

"=r>- 



R9(1) 
R9(Z) 



J Q 
-C>CLOCK 



— J Q 
--0>CLOCK 



J Q 
■CLOCK 



J Q 
Ct>CLOCK 
K Q 



92A, LS92 



J Q 


(12) 




>CLOCK 




K 

M 





J a 

■CLOCK 



-C>CLOCK 
K Q 



J Q 


(8) 




>CLOCk 




K 





93A, L93, LS93 



J 0 
-O'CLOCK 



J Q 
I— O^CLOCK 



J Q 
«— ObCLOCK 



Note: Numbers in parenthesis are for L93 only. 



The J and K inputs shown without connection are for reference only and are functionally at a high level. , 
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DM54/DM74dlA,L91 



8-Bit Serial Shift Registers 



General Description 

These serial-in, serial-out 8-bit shift registers are com- 
posed of eight R-S master-slave flip-flops, input gating; 
and a clock driver. Single-rail data and input control are 
gated through inputs A and B and an internal inverter to 
form the complementary inputs to the first bit of the 
shift-register. Drive for the internal common clock line 
is provided by an inverting clock driver. This clock pulse 
inverter/driver causes these circuits to shift information 
one bit on the positive edge of an input clock pulse. 



Features 

TYPE 

91 A 
L91 



TYPICAL 
CLOCK FREQUENCY 

22 MHz 
8 MHz 



TYPICAL 
POWER DISSIPATION 

175 mW 
17.5 mW 



Connection Diagrams 



INPUT INPUT 
A B GND CLOCK ' NC 





14 


13 


12 


11 |io 


9 18 












i 










V 





INPUT • INPUT 

Qh Qh B GND A CLOCK NC 



14 


13 


12 jl1 


10 


9 Is 












> 











I' h I' I' h h I' 



5491 A/7491 A (J), (N); 
54L91/74L91{J), (N) 



T F~F~T F F F 



5491A/7491A(W); 
54L91/74L91(W) 



Truth Table 



INPUTS 


OUTPUTS 


AT tn 


AT tn+8 


a'* B 


Qh Qh 


H H 


H L 


L X 


L H 


X L 


L H 



H = High, L = Low, 
X = Don't Care 

tp = Reference bit time, clock low, 
tn+8 ~ B't t'l^e after 8 

low-to-high 

clock transitions. 



Logic Diagram 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIOISIS 


DM54/74 


DM54L/74L 


UNITS 


91A 


L91 


MIN TYPd) MAX 


MIN TYPd) MAX 


V|H 


HiQh Lsvcl Input VoltsQG 




2 


2 


V 








0.8 


0.7 


V 


•oh 


High Level Output Current 




-800 


-200 




Vqh 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V|L = Max, Iqh = Max 


2,4 3.5 


2.4 2.8 


V 


«0L 


Low Level Output Current 




DM54 


16 


2 


mA 


DM74 




3.6 


Vol 


Low Level Output Voltage 


Vcc = Min, V|H = 2V 
ViL = Max, Iql = Max 


DM54 


0.22 0.4 


0.15 0.3 


V 


DM74 


0.22 0.4 




i, 


Input Current at Maximum Input Voltage 


. Vcc = Max, V| = 5.5V 


1 


0.1 


mA. 


l|H 


High Level Input Current 


Vcc = Max, V, = 2.4V 


40 


10 




'iL 


Low Level Input Current 


Vcc ""Max 


V| = 0.3V • 




H0.18 


mA 


V, =0.4V 


-1.6 




Iqs 


Short Circuit Output Current 


Vcc = Max{2) 


DM54 


-20 -57 


-3 -8 -15 


mA 


DM74 


-18 -57 


-3 -8 -15 


Ice 


Supply Current 


Vcc = Max(3) 


DM54 


35 50 


3.5 6.6 


mA 


DM74 


35 58 


3.5 6.6 



Notes 

(1) All typical values are at Vcc = 5 V,Ta = 25° C. 

(2) Not more than one output should be shorted at a time. 

(3) Ice rneasured after the eighth clock pulse with the output open and A and B inputs grounded. 



Switching Characteristics Vqc = 5V, = 25° C 



PARAMETER 


CONDITIONS 


DM54/74 


CONDITIONS 


DM54L/74L 


UNITS 


91A 


L91 


MIN TYP MAX 


MIN TYP MAX 


^max 


Maximum Clock Frequency 


Cu = 15 pF 
Rl = 400n 


10 22 


Cl = 50 pF 

Rl. =4k^2 


4 8 


MHz 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


18 40 


40 80 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 


27 40 


. 65 130 


ns 


tw(CLOCK) 


Width of Clock Input Pulse 




25 




120 


ns 


tSETUP 


Setup Time 


25 


120 


ns 


tHOLD 


Hold Time 


0 


0 


ns 
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D1V154/DM7495X95XS95B 



General Description 



4-Bit Parallel Access Shift Registers 



These 4-bit registers feature parallel and serial inputs, 
parallel outputs, mode control, and two clock inputs. 
The registers have three modes of operation. 

Parallel (broadside) load 

Shift right (the direction toward Qq) 

Shift left (the direction Qp toward ) 

Parallel loading is accomplished by applying the four 
bits of data and taking the mode control input high. 
The data is loaded into the associated flip-flops and 
appears at the outputs after the high-to-low transition 
of the c!ock-2 input. During loading, the entry of serial 
data is inhibited. 

Shift right is accomplished on the high-to-low transition 
of clock 1 when the mode control is low; shift left is 
accomplished on the high-to-low transition of clock 2 



when the mode control is high by connecting the output 
of each flip-flop to the parallel input of the previous 
flip-flop (Qd to input C, etc.) and serial data is entered 
at input D. The clock input may be applied simultaneously 
to clock 1 and clock 2 if both modes can be clocked 
from the same source. Changes at the mode control 
input should normally be made while both clock inputs 
are low; however, conditions described in the last three 
lines of the truth table will also ensure that register 
contents are protected. 



Features 

TYPICAL MAXIMUM 



TYPE 

95 

L95 

LS95B 



CLCXJK FREQUENCY 

36 MHz 
14 MHz 
36 MHz 



TYPICAL 
POWER DISSIPATION 

250 mW 
24 mW 
65 mW 



Connection Diagrams 



CLOCK 2 
CLOCK 1 L-SHIFT 
R-SHIFT (LOAD) 



SERIAL 
INPUT 



MODE 
CONTROL 



c CLOCK 2 

^ LSHIFT 

Qd (LOAD) 



INPUT D MODE CLOCK 1 
CONTROL RSHIFT 



5495{J), (W); 7495(J), (N), (W); 
54LS95B/74LS95B(J), (N), (W) 



54L95/74L95(J), (N), (W) 



Logic Diagram 

DATA INPUTS 

A B C 0 




OUTPUTS 



Tentative Data For LS95B 2-36 LS95B To Be Announced In 1976 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54/74 


DM54L/74L 


DM54LS/74LS 


UNITS 


95 


L95 


LS95B 


MIN TYPH) MAX 


MIN TYP(I) MAX 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 




2 


2 


2 


V 




Low Level Input Voltage 




DM54 


0.8 


0.7 


0.7 


V 


DM74 


0.8 


0.7 


0.8 


V, 


Input Clamp Voltage 


Vcc ~ Min 


1, =~12 mA 


-1.5 


N/A 




V 


li=-18mA 




N/A 


-1.5 


'oh 


High Level Output Current 




-800 


-200 


-400 


ma 


VoH 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V||_ = Max, Iqh ~ l^ax 


DM54 


2.4 3.4 


2.4 3.1 


2.5 3.4 


V 


DM74 


2.4 3.4 


2.4 3.1 


2.7 3.4 


'OL 


Low Level Output Current 




DM54 


16 


2 


4 


mA 


DM74 


16 


3.6 


8 


Vol 


Low Level Output Volta^ 


Vcc = Min 
V,H = 2V 
V,L = Max 


•oL ~ l^ax 


DM54 


0.2 0.4 


0.13 0.3 


0.25 0.4 


V 


DM74 


0.2 0.4 


0.2 0.4 


0.35 0.5 


Iql = 4 mA 


DM74 






0.25 0.4 




Input.Current at Maximum 
Input Voltage 


Mode Control 


Vcc ~ l^a^ 


V, = 5.5V 


1 


0.2 




mA 


Others 


1 


0.1 




Clock Inputs 


V, = 7V 






0.2 


Others 






Q.I 


l|H 


High Level Input Current 


Mode Control 


Vcc ~ Max 


V, = 2.4 V 


80 


20 




^A 


Others 


40 


10 




Clock Inputs 


V, = 2.7V 






40 


Others 






20 


l|L 


Low Level Input Current 


Mode Control 


Vcc ~ l^ax 


V, = 0.3V 




—0.36 




mA 


Others 




-0.18 




Mode Control 


V| = 0.4V 


-3.2 




-0.4 


Clocks 


-1 .6 




-0.8 


Others 


-1.6 




-0.4 


•os 


Short Circuit Output Current 


Vcc = Max{2) 


-18 -57 


-3 -15 


-30 -130 


mA 


•cc 


Supply Current 


Vcc = Max{3) 


50 75 


4.8 8 


13 21 


mA 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25° C. 

(2) Not more than one output should be shorted at a time, and for DM54LS/74LS duration of short circuit should not exceed one second. 

(3) Ice is measured with ail outputs and serial Input open; A, B, C, and D inputs grounded; mode control at 4.5V; and a momentary 3V, then ground, applied to both clock inputs. 



00 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


DIVI54/74 


DM54L/74L 


DM54LS/74LS 


UNITS 


95 


L95 


LS95B 


CONDITIONS 


MIN TYP MAX 


CONDITIONS 


MIN TYP MAX 


CONDITIONS 


MIN TYP MAX 




Maximum Clock Frequency 


Cl = 15 pF 
Rl = 400n 


25 36 


Cl = 50 pF 
Rl = 4 kn 


6 14 


Cl = 15 pF 
RL=2kn 


25 36 


MHz 


tPLH 


Propagation Delay Time,. 
Low-to-High Level Output 
From Clock 


25 35 


42 90 


18 27' 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 
From Clock 


25 35 


48 90 - 


21 32 


ns 


tW(CLOCK) 


Width of Clock Puisp 




15 




90 




25 


ns 


tSETUP 


Setup Time, High-Level Data 


20 10 


50 


20 


ns 


tSETUP 


Setup Time, Low-Level Data 


20 10 


50 


20 


ns 


tHOLD 


Hold Time, High-Level or 
Low-Level Data 


0 -10 


0 


10 


ns 


^ENABLE 1 


Time to Enable Clock 1 


20 


120 


20 


ns 


tENABLE2 


Time to Enable Clock 2 


15 


100 


20 


ns 


tiNHIBITI 


Time to Inhibit Clock 1 


10 


0 


20 


ns 


t|NHIBiT2 


Time to Inhibit Clock 2 


10 


0 


20 


ns 



Truth Table 



INPUTS 


OUTPUTS 


MODE 


CLOCKS 


SERIAL 


PARALLEL 


Qa 


Qb 


Qc 


Qd 


CONTROL 


2{U 


1 (R) 


A 


B 


c 


D 


H 


H 


X 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 


H 




X 


X 


a 


b 


c 


d 


a 


b 


c 


d 


H 




X 


X 


Qet 


Oct 


Got 


d 




Qcn 


Qdh 


d 


L 


L 


H 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 


L 


X 


\ 


H 


X 


X 


X 


X 


H 


Qao 


Qsn 


Qcn 


L 


X 


1 


L 


X 


X 


X 


X 


L 


Qao 


Qbo 


Qcn 


t 


L 


L 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 




L 


L 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 




' L 


H 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 


t 


H 


L 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 


. t 


H 


H 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 



^Shifting left requires external connection of Qb to A, to B, Qp to C. Serial data is entered at 
input D. . 

H = High Level (Steady State), L = Low Level (Steady State), X = Don't Care (Any input, including 
transitions) , ■ . 

i= Transition from high to low level, t = Transition from low to high level 
a, b, c, d = The level of steady state input at inputs A, B, C, or D, respectively. 

QaO' QbO' QcO« Qdo ~ ^'^^ \eM&\ of Q/\, Qb, Qc, or Op, respectively, before the indicated steady 
state input conditions were established. 

QAn' Qfin' QCn' Qon ~ The level of Q^, Qb, Qc# or Qq, respectively, before the most recent i 
transition of the clock. 
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DM54/DM7496XS96 



5-Bit Shift Registers 



General Description 

These shift registers consist of five R-S master-slave 
flip-flops connected to perform parallel-to-serial or serial- 
to-parallel conversion of binary data. Since both inputs 
and outputs for all flip-flops are accessible, parallel-in/ 
parallel-out or serial-in/serial-out operation may also be 
performed. , 

All flip-flops are simultaneously set to a low output 
level by applying a low-level voltage to the clear input 
while the preset is low. Clearing is independent of the 
level of the clock input. 

The register may be parallel loaded by using the clear 
input in conjunction with the preset inputs. After 
clearing all stages to low output levels, data to be loaded 
is applied to the individual preset inputs (A, B, C, D, 
and E) and a high-level load pulse is applied to the 
preset enable input. Presetting is also independent of 
the level of the clock input. 



Transfer of information to the outputs occurs on the 
positive-going edge of the clock pulse. The proper in- 
formation must be set up at the R-S inputs of each 
flip-flop prior to the rising edge of the clock input 
waveform. The serial input provides this information 
to the first flip-flop, while the outputs of the subsequent 
flip-flops provide information for the remaining R-5 
inputs. The clear input must be high and the preset or 
preset enable inputs must be low when clocking occurs. 



Features 

■ N-bit serial-to-parallel converter 

■ N-bit parallel-to-serial converter 

■ N-bit storage register 



Connection Diagram 



SERIAL 
INPUT 



E PRESET 
ENABLE 



Truth Table 



5496(J), (W); 7496(J), (N), (W); 
54LS96/74LS96(J), (N), (W) 



INPUTS 


OUTPUTS 


CLEAR 


PRESET 


PRESET 


CLOCK 


SERIAL 




Qa 


Qb 


Qc 


Qd 


Qe 


ENABLE 


A 


B 


c 


D 


E 




L 


L 


X 


X 


X 


X 


X 


X 


X 




L 


L 


L 


L 




L 


X 


L 


L 


L 


L 


L 


X 


X 




L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


X 


X 




H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


X 




Qao 


Qbo 


Qco 


Qdo 


Qeo 


H 


H 


H 


L 


H 


L 


H 


L 


X 




H 


Qbo 


H 


Qdo 


H 


H 


L 


X 


X 


X 


X 


X 


L 


X 




Qao 


Qbo 


Qco 


Qdo 


Qeo 


H 


L 


X 


X 


X 


X 


X 


t 


H 




H 


Qao 


Qen 


Qcn 


Qon 


H 


L 


X 


X 


X 


X 


X 


t 


L 




L 


Qah 


Qbh 


Qcn 


Qon 



H = high level (steady state), L = low level (steady state) 
X = don't care (any input, including transitions) 
t = transition from low to high level 

Q/\Oi QbO' ~ *l^® °f QA' QB' respectively before the indicated steady state input conditions were established. 
QAn* Qfin' ~ 's^^' QA' QB' respectively before the most recent t transition of the clock. 



Tentative Data For LS96 
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LS96 To Be Announced In 1976 



^ MSI DM54/DM7496,LS96 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


UM04//4 


UlVlo4Lb//4Lb 


UNITS 






MIN TYP(I) MAX 


MIN TYP(1) MAX 


V|H 


High Level Input Voltage 




2 


2 


V 




Low Level Input Voltage 




DM54 


0.8 


0.7 


V 


DM74 


0.8 


0.8 


V| 


Input Clamp Voltage 


Vcc = Min 


l,=-12mA 


, -1 .5 




V 


l,=-l8mA 




-1.5 


'oh 


High Level Output Current 




-400 


-400 


AiA 


VOH 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V|L = Max, loH = -400mA 


DM54 


2.4 3.4 


2.5 , 3.5 


V 


DM74 


2.4 3.4 


2.7 3.5 


'OL 


Low Level Output Current 




DM54 


16 


4 


mA 


DM74 


16 


8 


Vol 


Low Level Output Voltage 


Vcc =Min 
V|H = 2V 
V|L = Max 


Iql - Max 


DM54 


0.2 0.4 


0.25 0.4 


V 


PM74 


0.2 0.4 


0.35 0.5 


Iql = 4 mA 


DM74 




0.25 0.4 


ii 


Input Current at Maxinnum Input Voltage 


Vcc = Max 


V|=5.5V 


1 




mA 


V|-7V 




0.1 


l|H 


High Level Input Current 


Any Input Except 
Preset Enable 

Preset Enable 


Vcc = Max 


V| = 2.4V 


40 




ma 


V, = 2.7V 




20 


V, - 2.4V 


200 




V, =2.7V 




20 


l|L 


Low Level Input Current 


Any Input Except 
Preset Enable 


Vcc = Max, V| = 0.4V 


-1.6 


-0.4 


mA 


Preset Enable 


-8 


-2 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


DM54 


-20 -57 


-30 -130 


mA 


DM74 


-18 -57 


-30 -1 30 


•cc 


Supply Current 


Vcc = Max(3) 


DM54 


48 68 


12 20 


mA 


DM74 


48 79 


12 20 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time, and for DM54LS/74LS duration of short circuit should not exceed one second. 
^3) Ice 's measured with the clear input grounded and all other inputs and outputs open. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


DM54/74 


DM54LS/74LS 


UNITS 


96 


LS96 


CONDITIONS 


MIN TYP MAX 


CONDITIONS 


MIN TYP MAX 


^max 


Maximum Shift Frequency 




10 




10 


MHz 


tPLH 


Propagation Delay Time, Low-to- 
High Level Output From Clock 


Cl ^ 15 pF, Rl =400n 


25 40 


Cl = 15 pF, Rl =2kr2 


25 40 


ns 


^PHL 


Propagation Delay Time, High-to- 
Low Level Output From Clock 


25 40 


25 40 


ns 


tPLH 


Propagation Delay Time, Low-to- 
High Level Output From Preset 
or Preset Enable 


25 35 


28 35 


ns 


tPHL 


Propagation Delay Time, High-to- 
Low Level Output From Clear 


55 


55 


ns 


tw (CLOCK) 


Width of Clock Input Pulse 




35 




35 


ns 


tw 


Width of Preset and Clear Input Pulse 




30 




30, 


ns 


tSETUP 


Serial Input Setup Time 




30 




30 


ns 


^HOLD 


Serial Input Hold Time 




0 




0 


ns 
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^ MSI 



DM54/DM7496XS96 



Logic Diagram 



PRESET (8) 
ENABLE 



PRESET. 
B 

OUTPUT (3) 
Qa 

(15) 



SERIAI 
INPUT 



CLEAR 
CLOCK 



OUTPUT (4) 
( 

(14) 



PRESET 
S Q 






PRESET 








S Q 


>CLOCK 




— 0 


> CLOCK 










R Q 
CLEAR 






R Q 
CLEAR 



OUTPUT (6) 

Qc 
(13)' 



OUTPUT (7) 
f 

(11) 



PRESET 
S Q 



OUTPUT 
(10) 



PRESET 
S Q 



Timing Diagram 



TYPICAL CLEAR, SHJFT, PRESET, AND SHIFT SEQUENCES 

«_miJijnji_riJiJTrLnx^ 



SERIAL 
INPUT 



PRESET 
ENABLE 



L 



tto 



L. 



J~~L 
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DM54/DM74L98 



General Description 

These data selectors/storage registers are composed of 
four S-R master-slave flip-flops, four AND-QR INVERT 
gates, one buffer, and six inverter/drivers. 



4-Bit Storage Registers 



word select will cause the selection of word 2 (A2, B2, 
C2, D2). The selected word is shifted to the output 
terminals on the negative-going edge of the clock pulse. 



When the word select input Js low, word 1 (A1, B1, 
CI, D1) is applied to the flip-flops. A high level input to 



Typical clock frequency is 12 MHz. 



Connection' Diagram 



Logic Diagram 



input output word 
01 Qd clock select 



A2 A1 B1 B2 CI C2 02 GND 

>^ ^ ■> 

INPUTS 

Word select low for word 1 , word select high for word 2, see description 
54L98/74L98(J), (N), (W) 



A1 
WORD 
SELECT 







S Qa 
CLOCK 



S Qc 
CLOCK 



S Qd 
CLOCK 

R 
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Electrical ChareiCteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54L/74L 


UNITS 


L98 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 




2 


V 


Vii 


Low Level Input Voltage 




0.7 


V 


'oh 


High Level Output Current 




-'200 


nA 


''OH 


Hinh 1 p\/pl Ojitniit \/r»Itanp 

i liyi 1 L-wVCI \JU i._\J\J L V Lit LCI^C 


Vcc = Min, V,H=2V 
V,L=0.7V, Ioh=-200aiA - 


2.4 


V 


lOL 


Low Level Output Current 




DM54 




mA 


DM74 


3.6 


Vol 


Low Level Output Voltage 


Vcc=Min, V,H=2V 
V,L = 0.7V, lot = Max 


DM54 


0.15 0.3 


V 


DM74 


0.4 


l| 


Input Current at Maximum Input Voltage 


Vcc = Max, V, = 5.5V 


100 


ma 


'•H 


High Level Input Current 


Vcc = Max, V, = 2.4V 


10 


ma 


ht 


Low Level Input Current 


Vcc = Max, V, = 0.3V 


-0.18 


mA 


•os 


Short Circuit Output Current 


Vcc = Max 


-3 -9 -15 


mA 


'cc 


Supply Current . 


Vcc = Max(2) 


6 8 


mA 



Notes 

(1) All typical values are at Vcc ~ ^V, = 25° C. 

(2) Ice '5 nneasured with all inputs grounded and all outputs open. 



Switching Characteristics Vcc = T^ = 25°C 



PARAMETER 


CONDITIONS 


DM54L/74L 


UNITS 


L98 


MIN TYP MAX 


^max 


Maximum Clock Frequency 


Cl =50pF, Rl =4kr2 


6 12 


MHz 


tPLH 


Propagation Delay Time, Low-to-High 
Level Output From Clock 


40 80 


ns 


tPHL 


Propagation Delay Time, High-to-Low 
Level Output From Clock 


65 100 


ns 


tW (CLOCK) 


Width of Clock Pulse 




100 65 


ns 


tSETUP(H) 


Setup Time for High-Level Data 


A, B, C, or D 


100 


ns 


Word Select 


150 


tSETUP(L) 


Setup Time for Low-Level Data 


A, B, C, or D 


120 


ns 


Word Select 


100 



2-43 



^ MSI DM54/DM74LS124 

Dual Voltage Controlled Oscillators 



General Description 

The DM54LS124/DIV174LS124 features two fully inde- 
pendent voltage-controlled oscillators (VCO's) in a single 
monolithic chip. The output frequency of each is 
established by a single external component, either a 
capacitor or a crystal, in combination with two voltage- 
sensitive inputs, one for frequency range and one for 
frequency control. An enable input is provided that can 
be used to start or stop the output pulses when it is 
low or high, respectively. The internal oscillator runs 
continuously, even while the output is disabled. A pulse 
synchronizer ensures that the first output pulse is 
neither clipped nor extended. Duty cycle of the output 
pulses is fixed at approximately 50 percent. 

The highly stable oscillator can be set to operate at any 
frequency between 0.12 Hz and 50 MHz typically. The 
output frequency can be approximated as follows: 

500 

fo = — 

'^EXT 

where: fo = output frequency in MHz 
^EXT " external capacitance in pF 



The enable input and the buffered output operate at 
standard Schottky-clamped TTL levels. The enable input 
is one standard load in each series. Although these 
devices can operate from a single 5-volt supply, separate 
supply-voltage and ground pins are provided for the 
digital logic and for the osciHator/range control circuits 
so that effective isolation can be accomplished in the 
system. 



Features 

■ Two fully independent VCO's in a 16-pin package 

■ Output frequency set by single external component: 

Crystal for high-stability fixed-frequency operation 
• Capacitor for fixed- or variable-frequency operation 

■ Separate supply voltage pins for isolation of inputs 
and oscillators from logic circuitry 

■ Stable operation over specified temperature and/or 
supply voltage ranges 



Connection Diagram 

G2 Y2 

Vcc ©Vcc RANGE 2 Cext2 Cext2 ENABLE OUTPUT GND 



|l6 |l5 


14 |l3 |l2 


11 


10 I9 




















































1 


2 


3 |, |S 


6 


7 1 8 



2 1 RANGE 1 CextI CextI G1 Y1 ©GND 

^ * ' ENABLE OUTPUT 

FREttUENCY CONTROL 

Note: While the enable input is low, the output is enabled. While the enable input is high, 
the output is high. 

54LS124/74LS124{J), (N), (W) 
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^ MSI DM54/DM74LS124 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54 


DM74 


UNITS 


LSI 24 


LS124 


MIN TYPd) MAX 


MIIM TYPd) MAX 


V|H 


High Level Input Voltage at Enable 




2 


2 


V 


V,L 


Low Level Input Voltage at Enable 




0.7 


0.8 


V 


V| 


Input Clamp Voltage at Enable 


Vcc = Min, l| =-18 mA 


-1.5 


-1.5 


V 


'oh 


High Level Output Current 




-1.2 


-1 .2 


mA 


VoH 


High Level Output Voltage 


Vcc = Min, V,H = 2V, Iqh = ~1 2 mA 


2.5 3.4 


2.7 3.4 


V 


lOL 


Low Level Output Current 




12 


24 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, Venable = V,u 
Pins 4 and 13 = Vcc (Min)-2V 


Iql = 12 mA 


0.25 0.4 


0.25 0.4 


V 


•oL = 24 mA 




0.35 0.5 


li 


Input Current 

« 


Freq Control 
or range 


Vcc ~ Max 


V, =5V 


50 250 


50 250 


ma 


V, = IV 


10 50 


10 50 


«i 


Input Current at Maximum 
Input Voltage 


Enable 


Vcc = Max,V, =7V 


0.1 


0.1 


mA 


i|H 


High Level Input Current 


Enable 


Vcc = Max, V, = 2.7V 


20 


20 


ma 


l|L 


Low Level Input Current 


Enable 


Vcc = Max, V, = 0.5V 


-0.4 


-0.4 


mA 


Jos 


Short Circuit Output Current 


Vcc = Max, Venable = 4.5V{2) 


-30 -150 


-30 -150 


mA 


>cc 


Supply Current, Total into 
Pins 15 and 16 , 


Vcc = Max(3) 


22 37 


22 37 


mA 


V| 


Input Voltage at Frequency 
Control or Range Input 




0 5 


0 5 


V 



Notes - 

(1) All typical values are at Vqq = 5V, T^ = 25°C. 

(2) Not nnore than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

(3) Ice is measured with the outputs disabled and open. 



Switching Characteristics Vcc = 5V, = 6670,, C|_ = 45 pF, Ta = 25°C 



PARAMETER 


CONDITIONS 


MiN 


TYP 


MAX 


UNITS 




Output Frequency 


Cext =2pF 


V,(FREQ)=5V, V,(RNG, =0V 


35 


50 




MHz 






V!(FREQ)-OV, V,(RNG,=5V 


11 


20 






Output Duty Cycle 


Cext = 8.3 pF to SQOnf 


50% 




tPHL 


Propagation Delay Time, High-to-Low Level 
Output From Enable 


fo > 1 Hz 


30+ (4) 


ns 



Notes 

8 

(4) The delay will typically be 30 ns plus up to one half the period of one cycle (i.e. 30 ns to 30 ns + 5 x 10 /fofHz)' depending upon the timing 
of the enable pulse with respect to the signal generated by the internal oscillator. 
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DM54/DM74LS138,S138XS139,S139 



General Description 

These Schottky-clamped circuits are designed to be used 
in high-performance memory-decoding or data-routing 
applications, requiring very short propagation delay 
times. In- high-performance memory systems these de- 
coders can be used to minimize the effects of system 
decoding. When used with high-speed memories, the 
delay times of these decoders are usually less than the 
typical access time of the memory. This means that the 
effective system delay introduced by the decoder is 
negligible. 

The LSI 38 and S 138 decode one-of-eight lines, based 
upon the conditions at the three binary select inputs 
and the three enable inputs. Two active-low and one 
active-high enable inputs reduce the need for external 
gates or inverters when expanding. A 24-line decoder 
can be implemented with no external inverters, and a 
32-line decoder requires only one inverter. An enable 
input can be used as a data input for demultiplexing 
applications. 

The LS139 and S139 comprise two separate two-line-tq- 
four-line decoders in a single package. The active-low 
enable input can be used as a data line in demultiplexing 
applications. 



Decoders/Demuttiplexers 

\ - 

All of these decoders/demultiplexers feature fully 
buffered inputs, presenting only one normalized load 
to its driving circuit. All inputs are clamped with high- 
performance Schottky diodes to suppress line-ringing 
and simplify system design. 

Features 

■ Designed specifically for high-speed: 

Memory decoders 

Data transmission systems 

■ SI 38 and LSI 38 3-to-8-line decoders incorporate 
3 enable inputs to simplify cascading and/or data 
reception 

■ ^139 and LSI 39 contain two fully independent 
2-to-4-line decoders/demultiplexers 

■ Schottky clamped for high performance * 



TYPICAL 
TYPE PROPAGATION DELAY 
(3 LEVELS OF LOGIC) 

LS138 21 ns 

5138 8 ns 
LS139 21 ns 

5139 7.5 ns 



TYPICAL 
POWER DISSIPATION 

32 mW 
245 mW 

34 mW 
300 mW 



Connection and Logic Diagrams 



DATA OUTPUTS 



cc YO Y1 Y2 Y3 Y4 Y5 

I 16 16 



SELECT ENABLE 

54LS138/74LS138(J), (N), (W); 74S138(N) 



ENABLE A1 



DATA OUTPUTS 





■ " r r 1" ■- 

0-' 


j-O 

1 2 


3 I I I I |. 



SELECT DATA OUTPUTS 

54LS139/74LS139(J), (N). (W); 74S139(N) 



LS138,S138 



LS139, S139 




-i>>- 
-0- 



























































--i>~ 




^=1 





















> 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54LS/74LS 
LS138, LS139 


DM74S 
S138,S139 


UNITS 


MIN TYPd) MAX 


MIN TYP(I) MAX 




High Level Input Voltage 




2 


2 


V 


V||_ 


Low Level Input Voltage 




DM54 


0.7 


N/A 


V 


DM74 


0.8 


0.8 


V, 


Input Clamp Voltage 


Vcc = Min, l| =-18 mA 


-1.5 


-1.2 


V 


•oh 


High Level Output Current 




-400 


-1000 


)UA 


VoH 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V|L = Max, loH " Max 


DM54 


2.5 3.4 


N/A 


V 


DM74 


2.7 3.4 


2.7 3.4 




Low Level Output Current 




DM54 


4 


N/A 


mA 


DM74 


g 


20 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H = 2V 
V|L = Max 


Iql = Max 


DM54 


0.25 0.4 


N/A 


V 


DM74 


0.35 0.5 


0.5 


Iql = 4 mA 


DM74 


0.4 




h 


Input Current at Maximum Input Voltage 


Vcc = Max 


V, =5.5V 




1 


mA 


V, =7V 


0.1 




Uh 


High Level Input Current 


Vcc Max 


V, =2.7V 


20 


50 


fiA 


l|L 


Low Level Input Current 


Vcc = Max 


V|=0.4V 


—0.36 




mA 


V, =0.5V 




-2 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


DM54 


-30 -130 


N/A 


mA 


DM74 


-30 -130 


-40 -100 


'cc 


Supply Current 


Vcc = Max 

Outputs Enabled and Open 


LS138, S138 


6.3 10 


49 74 


rnA 


LS139,S139 


6.8 11 


60 90 



Notes 

(1) All typical values are at Vqc 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second. 



Switching Characteristics Vqc = 5V, = 25°C 







FROM 
(INPUT) 


TO 
(OUTPUT) 


LEVELS 
OF DELAY 




DM54LS/74LS 


DM54LS/74LS 




DM74S 


DM74S 






PARAMETER 


CONDITIONS 


LSI 38 


LS139 


CONDITIONS 


SI 38 


S139 


UNITS 








MIN TYP 


MAX 


MIN TYP 


MAX 




MIN TYP 


MAX 


MIN TYP 


MAX 




tPLH 


Propagation Delay Time, 
Low-to-High Level Output 










13 


20 


13 


20 




4.5 


7 


5 


7.5 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Binary 


Any 




27 


41 


. 22 


33 




7 


10.5 


6.5 


10 


ns 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Select 


3 




18 


27 


18 


29 




7.5 


12 


7 


12 


ns 


tpHL 


Propagation Delay Time, 
High-to-Lovy Level Output 






Cl = 15 pF 


26 


39 


25 


38 


Cl = 15pF 


8 12 


8 12 


ns 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 






2 




12 


18 


16 


24 : 


Rl = 28012 


5 8 


5 8 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Enable 


Any 






21 


32 


21 


32 




7 


11 


6.5 


10 


ns 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


3 




17 


26 


N/A 




7 


11 


N/A 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 








25 


38 


N/A 




7 


11 


N/A 


ns 



Truth Tables 



LSI 38, SI 38 



INPUTS 


OUTPUTS 


ENABLE 


SELECT 


G1 


G2* 


C 


B 


A 


YO 


Y1 


Y2 


Y3 


Y4 


Y5 


Y6 


Y7 


X 


H 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


L 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


l_ 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


L 


H 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 



LS139,S139 



INPUTS 


OUTPUTS 


ENABLE 


SELECT 


G 


B 


A 


YO 


Y1 


Y2 


Y3 


H 


X 


X 


H 


H 


H 


H 


L 


L 


L 


L 


H 


H 


H 


L 


L 


H 


H 


L 


H 


H 


L 


H 


L 


H 


H 


L 


H 


L 


H 


H 


H 


H 


H 


L 



H = high level, L = low level, X = don't care 



*G2 = G2A + G2B 

H = High level, L = low level, X = don't care 



^ MSI DM54/DM74147,148 

Priority Encoders 



General Description 

These TTL encoders feature priority decoding of the 
input data to ensure that only the highest-order data line 
is encoded. The DM54147 and DM74147 encode nine 
data hnes to four-line (8-4-2-1) BCD. The implied 
decimal zero condition requires no input condition as 
zero is encoded when all nine data lines are at a high 
logic level. All inputs are buffered to represent one 
normalized Series 54/74 load. The DM54148 and 
DM74148 encode eight data lines to three-line (4-2-1) 
binary (octal). Cascading circuitry (enable input El and 
enable output EO) has been provided to allow octal 
expansion without the need for external circuitry. For 
all types, data inputs and outputs are active at the low 
logic level. 



Features 

DM54147, DM74147 

■ Encodes 10-line decimal to 4-line BCD 

■ Applications include: 

Keyboard encoding 
Range selection 

■ Typical data delay ^ 10 ns 
• Typical power dissipation 225 mW 

DM54148, DM74148 

■ Encodes 8 data lines to 3-line binary (octal) 

■ Applications include: 

N-bit encoding 

Code converters and generators 

■ Typical data delay 10 ns 

■ Typical power dissipation 190 mW 



Connection Diagrams 



INPUTS 

OUTPUT , * ^ OUTPUT 

Vcc NC D 3 2 1 9 A 

16 15 



> OUTPUT 



6 6 6 6 6 



75 5 p C 0 0 



5 6 7 



C B GND 




Truth Tables 



54147(J), (W); 74147(J), (N), (W) 



54147/74147 



54148(J), (W); 74148(J), (N), (W) 



54148/74148 



INPUTS 


bUTPUTS 


1 


2 


3 


4 


5 


6 


7 


8 


9 


D 


C 


B 


A 


H 


;h 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


X 


X 


X 


X 


X 


X 


X 


X 


L 


L 


H 


H 


L 


X 


X 


X 


X 


X 


X 


X 


L 


H 


L 


H 


H 


H 


X 


X 


X 


X 


X 


X 


L 


H 


H 


H 


L 


L 


L 


X 


X 


X 


X 


X 


,L 


H 


H 


H 


H 


L 


L 


H ' 


X 


X 


X 


X 


L 


H 


H 


H 


H 


H 


L 


H 


L 


X 


X 


X 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


X 


\ X 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


X 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 



INPUTS 


OUTPUTS 


El 


0 


1 


2 


3 


4 


5 


6 


7 


A2 


A1 


AO 


GS 


£0 


H 


X 


X 


X 


X 


X 


X 


X 


X 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


■ H 


H 


H 


H 


L 


L 


X 


X 


X 


X 


X 


X 


X 


L 


L 


L 


L 


L 


H 


L 


X 


X 


X 


X 


X 


X 


L 


H 


L 


L 


H 


L 


;H 


L 


X 


X 


X 


X 


X 


L 


H 


H 


L 


H 


L 


L 


H 


L 


X. 


X 


X 




L 


H 


H 


H 


L 


H 


. H 


L 


H 


L 


X 


X 


X 


L 


H 


H 


H 


H 


H 


L 


L 


L 


H 


L 


X 


X 


L 


H 


H 


H 


H 


H 


H 


L 


H. 


L 


M 


L 


X 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 



H = High Logic Level, L = Low Logic Level, X = Don't Care 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 




DM54/74 


UNITS 


147 


148 


MIN TYPd) MAX 


MIN TYPd) MAX 


V|H 


Hi9h'L6\/6l Input \/olt3Q6 




2 


2 


V 


V|L 


Low Lev6l Input Volt3g6 




0.8 


0.8 


V 


V| 


Input Clannp Voltage 


Vcc = Min, l| =-12 mA 


,-1-5 


-1.5 


V 


•oh 


High Level Output Current 




-800 


-800 


MA 


VOH 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L=0.8V, Ioh=-800mA 


2.4 


2.4 


V 


lOL 


Low Level Output Current 




16 


16 


mA 


Vol 


Low Level Output Voltage 


Vcc =IVlin, V,H =2V 
V,L=0.8V, Iql = 16'mA 


0.4 


0.4 


V 


»i 


Input Current at Maximum Input Voltage 


Vcc = Max, V| = 5.5V 


1 


1 


mA 


l|H 


, High Level Input Current 


0 Input 


Vcc = Max, V, = 2.4V 


N/A 


40 


ma 


Others 


40 


80 


«IL 


Low Level Input Current 


0 Input 


Vcc " Max, V| = 0.4V 


N/A 


-1.6 


mA 


Others 


-1.6 


-3.2 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-35 -85 


-35 -85 


mA 


•cc 


Supply Current 


Vcc = Max 
(3) 


Condition 1 


50 70 


40 60 


mA 


Condition 2 


42 62 


35 55 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time. 

(3) For DM541 47/DM741 47/ Icc. (condition 1) is measured with input 7 grounded, other inputs and outputs open; Ice (condition 2) is 
measured with all inputs and outputs open. For DM54148/DM74148, Icc (condition 1) is measured with inputs 7 and El grounded, other 
inputs and outputs open; Icc (condition 2) is measured with all inputs and outputs open. 
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^ MSI DM54/ DM74147,148 



Switching Cliaracteristics Vcc = 5V, = 25°C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


WAVEFORM 


CONDITIONS 


DM54/74 


UNITS 


147 


148 


MIN TYP MAX' 


MIN TYP MAX 


tPLH 


Propagation Delay Time, Low-to- 
High Level Output 


0 thru 9 


A, B, C, D 


In-Phase Output 


Cl = 15 pF 
Rl = 400J2 


9 14 


10 15 


ns 




Propagation Delay Time, High-to- 
Low Level Output 


7 11 


9 14 


ns 


tPLH 


Propagation Delay Time, Low-to- 
High Level Output 


0 thru 9 


A, B,C, D 


Out-of-Phase Output 


13 19 


13 19 


ns 


tPHL 


Propagation Deljay Time, High-to- 
Low Level Output 


12 19 


12 19 


ns 


tPLH 


Propagation Delay Time, Low-to- 
High Level Output 


0 thru 7 


EO 


Out-of-Phase Output 


N/A 


6 10 


ns 


tPHL 


Propagation Delay Time, High-to- 
Low Level Output 


N/A 


14 25 


ns 


tpLH 


Propagation Delay Time, Low-to- 
High Level Output 


0 thru 7 


GS 


In-Phase Output 


N/A 


18 30 


ns 


tpHL 


Propagation Delay Time, High-to- 
Low Level Output 


N/A 


14 25 


ns 


tPLH 


Propagation Delay Time, Low-to- 
High Level Output 


El 


AO, A1,or A2 


In-Phase Output 


N/A 


10 15 


ns 


tPHL 


Propagation Delay Time, High-to- 
Low Level Output 


N/A 


10 15 


ns 


tPLH 


Propagation Delay Time, Low-to- 
High Level Output 


El 


GS 


In-Phase Output* 


N/A 


8 12 


ns 


tPHL 


Propagation Delay Time, High-to- 
Low Level Output 


N/A 


10 15 


ns 


tpLH 


Propagation Delay Time,«Lovy-to- 
High Level Output 


El 


EO 


In-Phase Output 


N/A 


10 15 


ns 


tPHL 


Propagation Delay Time, High-to- 
Low Level Output 


N/A 


17 30 


ns 
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DM54/DM74150,151A,LS15rS151 



General Description 

These data selectors/multiplexers contain full on-chip 
decoding to select the desired data source. The 150 
selects one-of-sixteen data sources; the 151 A, LSI 51, 
and Si 51 select one-of-eight data sources. The 150, 
151 A, LSI 51, and SI 51 have a strobe input which must 
be at a low logic level to enable these devices. A high 
level at the strobe forces the W output high, and the Y 
output (as applicable) low. 

The 151 A, LS151, and SI 51 feature complementary 
W and Y outputs whereas the 1 50 has an inverted (W) 
output only. 

The 151 A incorporates address buffers which have 
symmetrical propagation delay times through the comple- 
mentary paths. This reduces the possibility of transients 
occurring at the output(s) due to changes made at the 
select inputs, even when the 151 A outputs are enabled 
(i.e., strobe low). 



Data Selectors/Multiplexers 



Features 

■ 150 selects one-of-sixteen data lines 

■ Others select one-of-eight data lines 

■ Performs parallel -to-Serial conversion 

■ Permits multiplexing from N lines to one line 

■ Also for use as Boolean function generator 



TYPE 

150 
151A 
LSI 51 
S151 



TYPICAL AVERAGE TYPICAL 
PROPAGATION DELAY TIME POWER 
DATA INPUT TO W OUTPUT DISSIPATION 



11 ns 
9 ns 
12.5 ns 
4,5 ns 



200 mW 
135 mW 
30 mW 
225 mW 



Connection Diagrams 



DATA SELECT 



cc E8 E9 E10 E11 E12 E13 E14 E15 A B C 
1 24 23 22 21 20 19 18 17 IS 15 14 13 



11 1 12 



E7 E6 E5 E4 E3 E2 El EO STROBE W D GIMD 
^ i I I I I y - * OUT DATA 

DATA INPUTS SELECT 



54150(J), (F); 74150(J), (N), (F) 

DATA INPUTS DATA SELECT 



D5 



D6 07 
13 12 



STROBE GND 



DATA INPUTS OUTPUTS 
54151A(J), (W); 74151A(J), (N), (W); 
54LS151/74L6151 (J), (N), (W); 74S151 (N) 



Truth Tables 



54150/74150 



INPUTS 


OUTPUT 
W 


SELECT 


STROBE 

s 


D 


c 


B 


A 


X 


X 


x 


x 


H 




L 


L 


L 


L 


L 


EO 


L 


L 


L 


H 


L 


eT 


L 


L 


H 


L 


L 


E2 


L 


L 


H 


H 


L 


E3 


L 


H 


L 


L 


L 


E4 


L 


H 


L 


H 


L 


E5 


L 


H 


H 


L 


L 


E6 


L 


H 


H 


H 


L 


E7 


H 


L 


L 


L 


L 


E8 


H 


L 


L 


H 


L 


E9 


H 


L 


H 


L 


L 


eTo 


H 


L 


H 


H 


L 


eTi 


H 


H 


L 


L 


L 


£12 


H 


H 


L 


H 


L 


§13 


H 


H 


H 


L 


L 


ET4 


H 


H 


H 


H 


L 


eTb 



54151A/74151A, 54LS151/74LS151, 
74S151 



INPUTS 


OUTPUTS 


SELECT 


STROBE 

S 


Y 


W 


C 


B 


A 


X 


X 


X 


H 


L 


H 


L 


L 


L 


L 


DO 


DO 


L 


L 


H 


L 


D1 


D1 


L 


H 


L 


L 


D2 


D2 


L 


H 


H 


L 


D3 


D3 


H 


L 


L 


L 


D4 


D4 


H 


L 


H 


L 


D5 


D5 


H 


H 


L 


L 


D6 


D6 


H 


H 


H 


L 


P7 


D7 



H = High Level, L = Low Level, X =pon't Care 
EO, El ... El 5 = the complement of the level of the 
respective E input 

DO^ 01 . . . D7 = the level of the respective D input 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54/74 


DM54/74 


DM74S 


UNITS 


150, 151A 


LS151 


S151 


MIN TYPd) MAX 


MIN TYP(I) MAX 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 




2 


2 


2 


V 


Vii 


Low Level Input Voltage 




DM54 


0.8 


0.7 


N/A 


V 


DM74 


0.8 


0.8 


0.8 


V, 


Input Clamp Voltage 


Vcc ^ Min. 


1, =-12 mA 


-1.5 






V 


l,=-18mA 




-1.5 


-1.2. 


•oh 


High Level Output Current 




-800 


-400 


-1 000 




VOH 


High Level Output Voltage 


Vcc = Min, V|H = 2V 
V|L = Max, Iqh " Max 


DM54 


2.4 


2.5 3.4 


N/A 


V 


DM74 


2.4 


2.7 3.4 


2.7 3.4 


•OL 


Low Level Output Current 




DM54 


16 


4 


N/A 


mA 


DM74 


16 


8 


20 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H =2V 
V|L = Max 


Iql ^ Max 1 


DM54 


0.4 


0.25 0.4 


N/A 


V 


DM74 


0.4 


0.35 0.5 


0.5 


Iql " 4 mA 


DM74 




0.4 




h 


Input Current at Maximum 
Input Voltage 


Vcc ~ Max 


V, = 5.5V 


1 




1 , 


mA 


V, = 7V 




0.1 




l|H 


High Level Input Current 


Vcc Max 


V, = 2.4V 


40 






ma 


V, =2.7V 




20 


50 


l|L 


Low Level Input Current 


Vcc = Max 


V, = 0.4V 


-1 .6 


-0.4 




mA 


V, = 0.5V 






-2 


los 


Short Circuit Output Current 


Vcc = Max{2) 


PM54 


-20 -55 


-30 -130 


N/A 


mA 


DM74 


-18 -55 


-30 -130 


-40 -100 


Ice 


Supply Current 


Vcc = Max(3) 


150 


40 68 






mA 


151A 


27 48 






Others 




6 10 


45 70 



Notes 

(1) All typical values are at Vcc " 5V, T/\ = 25°C. 

(2) Not more than one output should be shorted at a time, and for DM54LS/74LS or DM74S duration of short circuit should not exceed one second. 

(3) Ice is measured with the strobe and data select inputs at 4.5V, all other inputs and outputs open. 

(4) National Semiconductor temporarily reserves the right to ship DM54LS/DM74LS151 devices which have a minimum Iqs = 5.0 mA. 



—A 

CO 

(J1 



Switching Characteristics Vcc = 5V, = 25°C 







FROM 
(INPUT) 


TO 
(OUTPUT) 




DM54/74 ' 




DM54LS/74LS 




DM74S 






PARAMETER 


CONDITIONS 


150 


151A 


CONDITIONS 


LS151 


CONDITIONS 


S151 


UNITS 








MIN TYP 


MAX 


MIN 


TYP 


MAX 




MIN TYP 


MAX 




MIN TYP 


MAX 




tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Select 






N/A 




23 


38 




27 


43 




12 


18 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


(4 levels) 




N/A 




23 


30 




18 


30 




12 


18 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Select 


W , 




21 


35 




16 


26 




14 


23 




10 


15 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


(3 levels) 




22 


33 




16 


30 




20 


32 




9 


13.5 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Strobe 


Y 




N/A 




25 


33 




26 


42 




. 11 


16.5 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Cl = 15 pF 


N/A 




19 


30 


Cu = 15 pF 


20 


32 


Cl = 15 pF 


12 18 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 






Rl -40012 


15.5 


24 




11 


21 


Rl = 2 


15 


24 


Rl = 28on 


9 


13 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 




21 


30 




17 


25 




18 


30 




8.5 


12 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


DO thru D7 


Y 




N/A - 




17 


24 




20 


32 




8 12 


ns 


*PHL 


Propagation Delay Time, 
High-to-Low Level Output 




N/A 




18 


24 




16 26 




8 12 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


EO thru El 5 
or 

DO thru D7 


W 




13 


20 




10 


14 




13 


21 




4.5 


7 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 




8.5 


14 


8 14 




12 


20 




4.5 


7 


ns 



^ MSI DM54/DM74150,151A,LS151,S151 

Logic Diagrams 




^ MSI 



DM54/DM74153,LS153,S153 



Dual 4-Line to 1-Line Data Selectors/Multiplexers 



General Description 

Each of these data selectors/multiplexers contains in- 
verters and drivers to supply fully complementary, 
on-chip, binary decoding data selection to the AND-OR- 
invert gates. Separate strobe inputs are provided for 
each of the two four-line sections. 



Features 

■ Permits multiplexing from N lines to 1 line 

■ Performs parallel-to-serial conversion 



■ Strobe (enable) line provided for cascading (N lines 
to n lines) 

■ High fan-out, low-impedance, totem-pole outputs 



TYPICAL AVERAGE 
PROPAGATION DELAY TIMES 



TYPICAL 



TYPE 


FROM 


FROM 


FROM 


POWER 




DATA 


STROBE 


SELECT 


DISSIPATION 


153 


11 ns 


18 ns 


20 ns 


170 mW 


LSI 53 


14 ns 


19 ns 


22 ns 


31 mW 


SI 53 


6 ns 


9.5 ns 


12 ns 


225 mW 



Connection Diagram 



Truth Table 



STROBE A 
Vcc G2 SELECT 



1C3 



1C2 



1C1 



DATA INPUTS 

54153(J), (W); 74153{J), (N), (W); 
54LS153/74LS153(J), (N), (W); 
74S153(N) 



iLti= 




B B 


A A 


1 — o 




6 8 


A A 



ICO QUTPUT END 



SELECT 
INPUTS 


DATA INPUTS 


STROBE 


OUTPUT 


B 


A 


CO 


CI 


C2 


C3 


G 


Y 


X 


X 


X 


X 


X 


X 


H 


L 


L 


L 


L 


X 


X 


X 


L 


L 


L 


L 


H 


X 


X 


X 


L 


H 


L 


H 


X 


L 


X 


X 


L 


L 


L 


H 


X 


H 


X 


X 


L 


H 


H 


L 


X 


,X 


L 


X 


L 


L 


H 


L 


X 


.X 


H 


X 




H 


H 


H 


X 


X 


X 


L 


L 


L 


H 


H 


X 


X 




H 


L 


H 



Select inputs A and B are common to both sections. 
H = High Level, L = Low Level, X = Don't Care 



Logic Diagram 
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Eiectrtcai Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54/74 


DM54LS/74LS 


DM74S 


UNITS 


T53 


LS153 


S153 


MIN TYP(I) MAX 


MIN TYP(I) MAX 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 




2 


2 


2 


V 


Vii 


Low Level Input Voltage 




DM54 


0.8 


0.7 


N/A 


V 


DM74 


0.8 


0.8 


0.8 


V, 


Input Clamp Voltage 


Vcc = Min 


l,=-12mA 


-1.5 






V 


1, = -18 mA 




-1.5 


-1.2 


'oh 


High Level Output Current 




-800 


-400 


-1000 


A/A 


VOH 


High Level Output Voltage 


Vcc - Min, V,H =2V 
V,L = Max, Iqh " Max 


DM54 


2.4 3.2 


2.5 3.4 


N/A 


V 


DM74 


2.4 3.2 


2.7 3.4 


2.7 3.4 


'OL 


Low Level Output Current 




DM54 


16 


4 


N/A 


mA 


DM74 


16 


8 


20 


Vol 


Low Level Output Voltage 


Vcc - Min 
V,H =2V 
V,L = Max 


Iql - Max 


DM54 


0.2 0.4 


0.25 0.4 


N/A 


V 


DM74 


0.2 0.4 


0.35 0.5 


0.5 


Iql = 4 mA 


DM74LS 




0.4 




'i 


Input Current at Maximum 
Input Voltage 


Vcc = Max 


V| = 5.5V 


1 




1 


mA 


V, = 7V 




0.1 




IjH 


High Level Input Current 


Vcc Max 


V, = 2.4V 


40 






AiA 


V, = 2.7V 




20 


50 


ht 


Low Level Input Current 


Vcc Max 


V, -0.4V 


-i:6 


-0.36 




mA 


V, = 0.5V 






-2 


•os 


Short Circuit Output Current 


Vcc = Max(2) 


DM54 


-20 -55 


-30 -130 


N/A 


mA 


DM74 


-18 -57 


-30 -130 


-40 -100 


•cc 


Supply Current 


Vcc = Max{3) 


DM54 


34 52 


6.2 10 


N/A 


mA 


DM74 


34 60 


6.2 10 


45 7b 



Notes 

<1) All typical values are at Vqc = 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time, and for DM54LS/74LS or DM74S duration of short circuit should not exceed one second. 

(3) IcCL measured with the outputs open and all inputs grounded. 

(4) National Semiconductor temporarily reserves the right to ship DM54LS/DM74LS153 devices which have a minimum Iqs = 5.0 mA. 



Switching Characteristics Vcc = 5V, = 25°C 







FROM 
(INPUT) 


TO 
(OUTPUT) 


DM54/74 


DM54LS/74LS 


DM74S 






PARAMETER 


153 


LSI 53 


S153 


UNITS 






dOMDITIONS 


MIN TYP 


MAX 


CONDITIONS 


MIN TYP 


MAX 


CONDITIONS 


MIN 


TVP 


MAX 




tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Data 


Y 




11 18 




10 


15 






6 


9 


ns 


^PHL 


Propagation Delay Time, 
High-to-Low Level Output 


Data 


Y 




10 


23 




17 


26 




6 9 


ns 


tPLH 


Propagation Delay Tinie, 
Low-to-High Level Output 


Select 


Y 


Cl = 30 pF 


20 


34 


Cl = 15 pF 


19 


29 


Cl = 15pF 


11^5 18 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Select 


Y 


Rl = 40012 


20 


34 


Rl = 2 kl2 


25 


38 


Rl = 28012 


12 18 


ns 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Strobe 


Y 




19 30 




16 


24 






' 10 


15 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Strobe 


Y 




17 


23 




21 


32 




9 13.5 


ns 



^ MSI 



DM54/DM74154,L154A;LS154 



4-Lme to 16-Line Decoders/Demultiplexers 



General Description 



Features 



Each of these 4-line-to-16-rme decoders utilizes TTL 
circuitry to decode four binary-coded inputs into one 
of sixteen mutually exclusive outputs when both the 
strobe inputs, G1 and G2, are low. The demultiplexing 
function is performed by using the 4 input lines to 
address the output line, passing data from one of the 
strobe inputs with the other strobe input low. When 
either strobe input is high, all outputs are high. These 
demultiplexers are ideally suited for implementing high-, 
performance memory decoders. All inputs are buffered 
and input clamping diodes are provided to minimize 
transmission-line effects and thereby simplify system 
design. 



Decodes 4 binary-coded inputs into one of 16 mutually 
exclusive outputs 

Performs the demultiplexing function by distributing 
data from one input line to any one of 16 outputs 
Input clamping diodes simplify system design 
High fan-out, low-impedance, totehn-pole outputs 



TYPICAL 
PROPAGATION DELAY 
3 LEVELS OF LOGIC STROBE 



154 
LI 54 A 
LSI 54 



19 ns 
55 ns 
23 ns 



18 ns 
45 ns 

19 ns 



TYPICAL 
POWER 
DISSIPATION 

170 mW 
24 mW 
45 mW 



Connection and Logic Diagrams 



Vcc A B C D G2 G1 15 14 13 12 



OOP 



0 0 0 0 



0 0 0 0 ' 



1 2 3 4 5 6 7 8 9 10 11 jl2 

2 3 4 5 6 7 8 9 10 G|\IO 



54154(J), (F); 74154(J), (N). (F); 
54L154A/74L154A(J), (N), (F); 
54LS154/74LS154(J), (N), (F) 



( H- —I 



Tentative Data For LSI 54 
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LSI 54 To Be Announced In 1976 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DIVI54/74 


DM54L/74L 


DM54LS/74LS 


UNITS 


154 


L154A 


LSI54(4) 


MIN TYPd) MAX 


MIN TYPd) MAX 


MIN TYPd) MAX 


V,H 


High Level Input Voltage 




9 




o 


V 


V|L 


Low Level Input Voltage 




DM54 


0.8 


0.7 


0.7 


V 


DM74 


0.8 


0.7 


0.8 


V, 


Input Clamp Voltage 


Vcc Min 


1, =-12mA 


-1.5 


N/A 




V 


1, = -18 mA 






-1.5 


•oh 


High Level Output Current 




-800 


-200 


-400 


juA 


VOH 


High Level Output Voltage 


Vcc =Min, V,H =2V 
V,L = Max, Iqh ^ Max 


DM54 


2.4 3.4 


2 .4 2 .8 


2.5 3.5 


V 


DM74 


2.4 3.4 


2.4 2.8 


2.7 3.5 


lOL 


Low Level Output Current 




DM54 


16 


2 


4 


mA 


DM74 


16 


3.6 


8 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L = Max, Iql = Max 


DM54 


0.25 0.4 


0.15 0.3 


0.25 0.4 


V 


DM74 


0.25 0.4 


0.20 0.4 


0.35 0.5 


1, 


I|||JUl V>Uiiciil d I IVIa Al 1 1 lUl 1 1 III|JUL VUlLdLJC 


Vcc " Max 


V, = 5.5V 


1 


0.1 




mA 


V, = 7V 






0.1 


1 . 

HH 


High Level Input Current 


Vcc ^ Max 


V, = 2.4V 


40 


10 




ma 


V, =2.7V 






20 


l|L 


Low Level Input Current 


Vcc ~ Max 


V, = 0.3V 




-0.18 




mA 


V|=0.4V 


—1 6 




—0.36 


Iqs 


Short Circuit Output Current 


Vcc = Max(2) ' 


DM54 


-20 -55 


-3 -9 -15 


-30 -130 


mA 


DM74 


-18 -57 


-3 -9 -15 


-30 -130 




Supply Current 


Vcc = Max(3) 


DM54 


34 49 


4.8 6.0 


9 14 


mA 


DM74 


34 56 


4.8 6.0 


9 14 



Notes 

(1) All typical values are at Vcc = 5V,Ta = 25° C. 

(2) Not more than one output should be shorted at a time, and for DM54LS/74LS duration of short circuit should not exceed one second. 

(3) Ice is rneasured with all inputs grounded and all outputs open. ^ 

(4) Tentative data. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


DM54/74 


PM54L/74L 


DM54LS/74LS 


UNITS 


154 


L154A 


LS154{4) 


CONDITIONS 


MIN TYP MAX 


CONDITIONS 


MIN TYP MAX 


CONDITIONS 


MIN TYP MAX 


tpLH 


Propagation Delay Time, Low-to-High 
Level Output, From A, B, C, or D Inputs 
Through 3 Levels of Logic 


Cl = 15 pF 

Rl = 4oon 


18 36 


. Cl = 50 pF 
Rl = 4 


35 70 


Cl = 15 pF 
Rl = 2 


24 36 


ns 


tPHL 


Propagation Delay Time, High-to-Low 
Level Output, From A, B, C, or D Inputs 
Through 3 Levels of Logic 


21 33 


75 150 . 


22 33 


ns 


tPLH 


Propagation Delay Time, Low-to-High 
Level Output, From Either Strobe Input 


17 30 


35 70 


20 30 


ns 


tPHL 


Propagation Delay Time, High-to-Low 
Level Output, From Either Strobe Input 


18 27 


55 110 


18 27 


ns 



Truth Table \ 



INPUTS 


OUTPUTS 


G1 


G2 


D 


C 


B 


A 


0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


L 


L 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


^^ 


L 


H 


H 


L 


. H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


H 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 




H 


L 


L 


L 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


L 


M 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


H 


L 


H 


H - 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


L 


L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L 


L 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


L 


L 


H 


. H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


L 


L 


H_ 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 



H = High Level, L = Low Level, X = Don't Care 
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DM54/DM74155XS155,156XS156 



Dual 

General Description 

These TTL circuits feature dual 1-line-to-4-line demul- 
tiplexers with individual strobes and common binary- 
address inputs in a single 16-pin package. When both 
sections are enabled by the strobes, the common address 
inputs sequentially select and route associated input data 
to the appropriate output of each section. The individual 
strobes permit activating or inhibiting each of the 4-bit 
sections as desired. Data applied to input CI is inverted 
at its outputs and data applied at C2 is true through its 
outputs. The inverter following the CI data input permits 
use as a 3-to-8-line decoder, or 1-to-8-line demultiplexer, 
without external gating. Input clamping diodes are 
provided on these circuits to minimize transmission-line 
effects and simplify system design. 



2-Line to 4-Line Decoders/Demultiplexers 

Features 

■ Applications: 
Dual 2-to-4-line decoder 
Dual 1-to-4-line demultiplexer 
3-to-8-line decoder 
1-to-8-llne demultiplexer 

■ Individual strobes simplify cascading for decoding or 
demultiplexing larger words 

■ Input clamping diodes simplify system design 

■ Choice of outputs: 
Totem-pole (155, LSI 55) 
Open-collector (156, LSI 56) 



Connection Diagram 



Truth Tables 




2-LINE-TO-4-LINE DECODER 
OR 1-LINE-T0-4-LINE DEMULTIPLEXER 



54155(J), (W); 74155(J), (N), (W); 

54LS155/74LST55(J), (N), (W); 
54156(J), (W); 74156(J), (N), (W); 

54LS156/74LS156(J), (N), (W) 



Logic Diagram 




INPUTS 


OUTPUTS 


SELECT 


STROBE 


DATA 


IVO 


lYI 


1Y2 


1Y3 


B A 


G1 


CI 


X X 


H 


X 


H 


H 


H 


H 


L L 


L 


H 


L 


H 


H 


H 


L H 


L 


H 


H 


L 


H 


H 


H L 


L 


H 


H 


H 


L 


H 


H H 


L 


H 


H 


H 


H 


L 


X X 


X 


L 


H 


H 


H 


H 



3-LINE-TO-8-LINE DECODER 
OR 1-LINE-T0-8-LINE DEMULTIPLEXER 



STROBE 
OR DATA 



INPUTS 


OUTPUTS 


SELECT 


STROBE 


DATA 


2Y0 


2Y1 


2Y2 


2Y3 


B A 


G2 


C2 


X X 


H 


X 


H 


H 


H 


H 


L L 


L 


L 


L 


H 


H 


H 


L H 


L 


L 


H 


L 


H 


H 


H L 


L 


L 


H 


H 


L 


H 


H H 


L 


L 


H 


H 


H 


L 


X X 


X 


H 


H 


H 


H 


H 



(0) (1) (2) (3) (4) (5) (6) (7) 



2Y0 2Y1 2Y2 2Y3 1Y0 1Y1 1Y2 1Y3 



H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


'■ H 


H , 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 



= inputs 01 and C2 connected together 
= inputs G1 and G2 connected together 
H = high level, L = low level, X = don't care 
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LSt55, LS156 To Be Announced In 1976 



Eiectricai Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


COIMDITIONS 


DM54/74 


DM54LS/74LS 


UNITS 


155 


156 


LSI 55 


LSI 56 


MIN TYP(I) MAX 


MIN TYP(I) MAX 


MIN TYPd) MAX 


MIN TYP(I) MAX 




High Level Input Voltage 




2 


2 


2 


2 


V 


V|L 


Low Level Input Voltage 




DM54 


0.8 


0.8 


0.7 


0.7 


V 


DM74 


0.8 


0.8 


0.8 


0.8 


V, 


Input Clamp Voltage 


Vcc = Min 


1, =-12mA 


-1.5 


-1.5 






. V 


1, =-18mA 






-1.5 


-1.5 


^OH 


High Level Output Current 


Vcc = Min, V,H = 2V, V|l = Max, Vqh = 5.5V 




250 




100 


, fxA 




-800 




-400 




VoH 


High Level Output Voltage 


Vcc = Min, V|H = 2V 
V,L = Max, Iqh = Max 


DM54 


2.4 




2.5 3.4 




V 


DM74 


2.4 




2.7 3.4 








5.5 




5.5 


lOL 


Low Level Output Current 




DM54 


16 


16 


4 


4 


mA 


DM74 


16 


16 


8 


8 


Vol 


Low Level Output Voltage 


Vcc -Min,V,H -2V 
V,L = 0.8V 


Iql ^ 4 mA 






0.25 0.4 


0.25 0.4 


V 


Iql = 8 mA, DM74 








0.35 0.5 


Iql = 16 mA 


0.4 


0.4 






h 


Input Current at Maximum 
Input Voltage 


Vcc ~ 


V| = 5.5V 


1 








mA 


V, - 7V 






0.1 


0.1 ■ 


«IH 


High Level Input Current 


Vcc - 1^3^ 


V| = 2.4V 


40 


40 






jUA 


V| = 2.7V 






20 


20 


l|L 


Low Level Input Current 


Vcc = l^aX' V, = 0.4V 


-1.6 


-1.6 


-0.36 


-0.36 


mA 


Iqs ' 


Short Circuit Output Current 


Vcc = Max{2) 


DM54 


-20 -32 -55 


N/A 


-30 -130 


N/A 


mA 


DM74 


-1 8 -32 -55 


-30 -130 


'cc 


Supply Current 


Vcc = Max(3) 


DM54 


25 35 


'25 35 


6.1 10 


6.1 10 


mA 


DM74 


25 40 


25 40- 


6.1 10 


6.1 10 



Notes 

(1) All typical values are at Vqc = 5V, T^ = 25°C. 

(2) Not more than on6 output should be shorted at a time, and for DM54LS/74LS duration of short circuit should not exceed one second. 

(3) Ice 'S measured with outputs open. A, B, and CI inputs at 4.5V, and C2, G1 and G2 inputs grounded. 



Switching Characteristics Vcc = 5V, T^^ = 25°C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LEVELS 
OF LOGIC 


DM54/74 


DM54LS/74LS 


UNITS 


CONDITIONS 


155' 


156 


CONDITIONS 


LSI 55 


LSI 56 


MIN TYP MAX 


MIN TYP MAX 


MIN TYP MAX 


MIN TYP MAX 




Propagation . 
Delay Time, 
Low-to-Higii 
Level Output 


A, B, C2 
Gl orG2 




2 


Cl = 15 pF 
Rl =400n 


13 20 


15 23 


Cl = 15pF 
Rl = 2 kn 


10 15 ' 


25 40 




tPHL 


Propagation 
Delay Time, 
High-to-Low 
Level Output 


A, B, C2 
Gl orG2 




2 


18 27 


19 30 


19 30 


34 51 




tpLH 


Propagation 
Delay Time, 
Low-to-High 
Level Output 


A or B 


Y 


3 


18 27 


21 32 


17 26 


31 46 




tPHL 


Propagation 
Delay Tirhe, 
High~tO"Lovv 
Level Output 


A or B 


Y 


3 


17 26 


18 27 


19 30 


34 , 51 


ns 


tPLH 


Propagation 
Delay Tirhe, 
Low-to-High 
Level Output 


CI 


Y 


3 


17 24 


19 27 


18 27 


32 48 


ns 


tPHL 


Propagation 
Delay Time, 
High-to-Low 
Level Output 


CI 


Y 


3 


17 26 


18 27 


18 27 


32 48 


ns 



^ MSI 



DM54/DM74157,L157A,LS157,S157,LS158,S158 



General Description 



These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four 
output gates. A separate strobe input is provided. A 
4-bit word is selected from one of two sources and is 
routed to the four outputs. The 1 57, LI 57A, LSI 57, and 
SI 57 present true data whereas the LSI 58 and SI 58 
present inverted data to minimize propagation delay time. 

Applications 

■ Expand any data input point 

■ Multiplex dual data buses 

■ Generate four functions of two variables (one variable 
is common) 

■ Source programmable counters 



Quad 2- Line to 1-Line Data Selectors/Multiplexers 

Features 

■ Buffered inputs and outputs 

■ Three speed/power ranges available 





TYPICAL 




PROPAGATION 


TYPE 


TIME 


157 


9 ns 


L157A 


40 ns 


LSI 57 


9 ns 


S157 


5 ns 


LSI 58 


7 ns 


SI 58 


4 ns 



TYPICAL 
POWER 
DISSIPATION 

150 mW 
15 mW 
49 mW 

250 mW 
24 mW 

195 mW 



Connection Diagrams 



STROBE 
G 



OUTPUT 
Y3 



" N OUTPUT 

B4 Y4 



^ OUTPUT 

B3 Y3 



Y2 GNO 
OUTPUT 



Low level at S selects A inputs 
High level at S selects B inputs 



Low level at S selects A inputs 
High level at S selects B inputs 



54157(J), (W); 74157(J), (N), (W); 
54L157A/74L157A{J). (N), (W); 
54LS157/74LS157(J), (N), (W); 74S157(N) 



54LS158/74LS158(J), (N), (W); 
74S158(N) 



Truth Table 



INPUTS 


OUTPUT Y 


STROBE 


SELECT 


A 


B 


157, L157A 
LS157, S157 


LSI 58 
S158 


H 


X 


x 


X 


L 


H 


L 


L 


L 


X 


L 


H 


L 


L 


H 


X 


H 


L 


L 


H 


X 


L 


L 


H 


L 


H 


X 


H 


H 


L 



H = High Level, L = Low Level, X = Don't Care 



2-66 



LS157, LS158 To Be Announced In 1976 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DIVI54/74 


DM54L/74L 


DM54LS/74LS 


DM74S 


UNITS 


157 


L157A 


LSI 57, LSI 58 


S157, S158 


MIN TYP(I) MAX 


MIN TYPd) MAX 


MIN TYPd) MAX 


MIN TYPd) MAX 




High Level Input Voltage 




2 


2 


2 


2 


V 


V.L 


Low Level Input Voltage 




DM54 


0.8 


0.7 


0.7 


N/A 


V 


DM74 


0.8 


0.7 


0.8 


0.8 


V, 


Input Clamp Voltage 


Vcc ^ Min 


1, =-12 mA 


-1 .5 


N/A 






V 


li =-18 mA 






-1.5 


-1,2 


•oH 


High Level Output Current 




-800 


-200 


-400 


-1000 




Vqh 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V||_ = Max, Iqh ~ Max 


DM54 


2.4 3.4 


2.4 


2.5 3.4 


N/A 


V 


DM74 


2.4 3.4 


2.4 


2.7 3.4 


2.7 3.4 


loL 


Low Level Output Current 




DM54 


16 


2 


4 


N/A 


mA 


DM74 


16 


3.6 , 


8 


20 


Vol 


Low Level Output Voltage 


Vcc = Min 


Iql = 4 mA 


DM74 






0.25 0.4 




V 


V,H =2V 


Iql = Max 


DM54 


0.4 


0.3 


0.25 0.4 


N/A 


V|L = Max 


DM74 


0.4 


0.4 


0.35 0.5 


0.5 


h 


Input Current at 
Maximum Input Voltage 


Any Input 


Vcc Max 


V, = 5.5V 


1 


0.1 




1 


m,A 


S or G Input 


V, = 7V 






0.2 




A or B Input 






0.1 




i|H 


High Level Input Current 


Any Input 


Vcc = Max 


V, = 2.4V 


40 


10 






^lA 


S or G Input 


V, =2.7V 






40 


50 


A or B Input 






20 


50 


»1L 


Low Level Input Current 


Any Input 


Vcc ~ Max 


V, = 0.3V 




-0.18 








S or G Input 


V, = 0.4V 


-1.6 




-0.8 




A or B Input 


-1.6 




-0.4 




Any Input 


V| = 0.5V 








-2 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


DM54 


-20 -55 


-3 -9 -15 


-30 -130 


N/A 


mA 


DM74 


-18 -55 


-3 -9 -15 


-30 -130 


-40 -100 


Ice 


Supply Current 


Vcc = Max(3) 


157 


30 48 


3 4 


9.7 16 


50 78 


mA 


158 


N/A 


N/A 


4.8 8 


39 61 



(!) Ail typical values are at Vcc = 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time, and for the DM54LS/74LS or DM7 4S duration of the short circuit should not exceed one second. 

(3) Ice is measured with 4.5V applied to all inputs and all outputs open. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 



FROM 
(INPUT) 



CONDITIONS 



MIN TYP MAX 



CONDITIONS 



MIN TYP MAX 



DM54LS/74LS 



LS157, LS158 



CONDITIONS 



MIN TYP MAX 



CONDITIONS 



MIN TYP MAX 



tPHL 



tPHL 



Propagation Delay 
Time, Low-tO:High 
Level Output 



Propagation Delay 
Time, High-to-Low 
Level Output 



Propagation Delay 
Time, Low-to-High 
Level Output 



Propagation Delay 
Time, High-to-Low 
Level Output 



Propagation Delay 
Time, Low-to-High 
Level Output 



Propagation Delay 
Time, High-to-Low 
Level Output 



157 
158 



157 
158 



157 
158 



157 
158 



157 
158 



Cl = 15 pF 

Rl =4ooa 



Cl = 50 pF 
R, =^4kn 



Cl = 15 pF 

Rl =2 kfi - 



Cl = 15 pF 
Rl = 28012 



^ MSI DM54/DM74157X157A.LS157.S157XS158,S158 

Logic Diagrams 

157, L157A 
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DM54/DM74160A,LS160,161A,LS161,162AXS162,163AXS163 



General Description 

These synchronous, presettable counters feature an 
internal carry look-ahead for application Jn high-speed 
counting designs. The 160A, 162A, LS160, LSI 62, are 
decade counters and the 161A, 163A, LS161, LS163 
are 4-bit binary counters. The carry output is decoded 
by means of a NOR gate, thus preventing spikes during 
the normal counting mode of operation. Synchronous • 
operation is provided by having all flip-flops clocked 
simultaneously so that the outputs change coincident 
with each other when so instructed by the count-enable 
inputs and internal gating. This mode of operation 
eliminates the output counting spikes which are normally 
associated with asynchronous (ripple clock) counters. 
A buffered clock input triggers the four flip-flops on 
the rising (positive-going) edge of the clock input 
waveform. 

These counters are fully programmable; that is, the 
outputs may be preset to either level. As presetting is 
synchronous, setting up a low level at the load input 
disables the cpunter and causes the outputs to agree , 
with the setup' data after the next clock pulse regardless 
of the levels of the enable input. Low-to-high transitions 
at the load input of the 160A through 163A or LSI 60 
through LSI 63 are perfectly acteptable, regardless of the 
logic levels on the clock or enable inputs. The clear 
function for the 160A, 161A, LS160, and LS161 is 
asynchronous; and a low level at the clear input sets all 
four of the flip-flop outputs low regardless of the levels 
of clock, load, or enable inputs. The clear function for 
the 162A, 163A, LSI 62, LSI 63, is synchronous; and a 



Synchronous 4-Bit Counters 

low level at the clear input sets all four of the flip-flop 
outputs low after, the next clock pulse, regardless of the 
levels of the enable inputs. This synchronous clear 
allows the count length to be modified easily, as decoding 
the maximum count desired can be accomplished with 
one external NAND gate. The gate output is connected 
to the clear input to synchronously clear the counter to 
all low outputs. Low-to-high transitions at the clear 
input of the 162A and 163A are also permissible regard- 
less of the logic levels on the clock, enable, or load inputs. 

The carry look-ahead , circuitry provides for cascading 
counters for n-bit synchronous applications without 
additional gating. Instrumental in accomplishing this 
function are, two count-enable inputs and a ripple carry 
output. Both count-enable inputs (P and T) must be 
high to count, and input T is fed forward to enable the 
ripple carry output. The ripple carry output thus enabled 
will produce a high-level output pulse with a duration 
approximately equal to the high-level portion of the 
output. This high-level overflow ripple carry pulse can 
be used to enable successive cascaded stages. High-to- 
low-level transitions at the enable P or T inputs of the 
160A through 163A or LS160 through LS163, may 
occur regardless of the logic level on the clock. 

LSI 60 through LSI 63 feature a fully independent clock 
circuit. Changes nriade to control inputs (enable P or T, 
load or clear) that will modify the operating mode have 
no effect until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) 
will be dictated solely by the conditions meeting the 
stable setup and hold times. 



Features 

■ Synchronously programmable 

■ Internal look-ahead for fast counting 

■ Carry output for n-bit cascading 

■ Synchronous counting 

■ Load control line 

■ .Diode-clamped inputs 



160 thru 163 
LSI 60 thru LSI 63 



TYPICAL PROPAGATION 
TIME, CLOCK TO 
Q OUTPUT 

14 ns 
14 ns 



TYPICAL 
CLOCK 
FREQUENCY 

35 MHz 
32 MHz 



TYPICAL 
POWER 
DISSIPATION 

315 mW 
93 mW 



Connection Diagram 



ENABLE 

T LOAD 




54160A(J), (W); 74160AU), (N), (W); 

54LS160/74LS160(J), (N), (W); 
54161A(J), (W); 74ieiA(J), (N), (W); 

54LS161/74LS161(J), (N), (W); 
54162A(J), (W); 74162A(J), (N), (W); 

54LS162/74LS162(J), (N), (W); 
54163A(J), (W); 74163A(J), (N), (W); 

54LS163/74LS163(J), (N), (W) 



CLEAR CLOCK 
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^ MSI DM54/DM74160A,LS160,161A,LS161,162A,LS162,163A,LS163 



EliBctrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DIVI54/74 


DM54LS/74LS 


UNITS 


160A, 161A 
162A. 163A 


LS160, LS161 
LS162, LS163 


MIN TYPd) MAX 


MIN TYP(I) MAX 


V|H 


High Level inptit' Voltage 




2 


2 


V 


V,L 


Low Level Input Voltage 




DM54 


0.8 


' 0.7 


V 


DM74 


0.8 


0.8 


V, 


Input Clamp Voltage 


Vcc - Min 


li =-12 mA 


-1.5 






li =-18mA 




-1.5 


'oh 


High Level Output Current 




-800 


-400 


MA 


VOH 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L = Max, Iqh Max 


DM54 


2.4 3.4 


2.5 3.4 


V 


DM74 


2.4 • 3.4 


2.7 3.4 


lOL 


Low Level Output Current 




DM54 


16 


4 


mA 


DM74 


16 


8 


Vol 


Low Level Output Voltage 


Vcc = Min 
V,H = 2V 
V|L = Max 


'oL ~ Max 


DM54 


0.2 0.4 


0.25 0.4 


V 


DM74 


0.2 0.4 


0.35 0.5 


Iql = 4 mA 


DM74 




0.25 0.4 


h 


Input Current ax Maximum 
Input Voltage 


All 


Vcc = Max 


V, = 5.5V 






mA 


Data or Enable P 


V| = 7V 




0. 1 ' 


Load, Clock, or Enable T 


0.2 


Clear (LS160, LS161) 


0.1 


Clear (LSI 62, LSI 63) 


^ 0.2 


l|H 


High Level Input Current 


Load 


Vcc = Max 

V| -2.4V (160A 163A) 
V, - 2.7V (LS160 LS163) 


40 


40 


HA 


Clock, Enable T 


80 


40 


Data 


40 


20 


Enable P 


40 


20 


Clear (160, 161) 


40 


20 


Clear (162, 163) 


40 


40 


IfL 


Low Level Input Current 


Data, Enable P 


Vcc = Max V|=0.4V 


-1 .6 


-0.4 


mA 


Clock 


-3.2 


-1 .2 


Load 


-1.6 


-0.8 


Enable T 


-3.2 


-0.8 


Clear (160, 161) 


-1 .6 


-0.4 


Clear(162, 163) 


-1.6 


-0.8 


J OS 


Short Circuit Output Current 


Vcc = Max(2) 


DM54 


-20 -57 


-30 -130 


mA 


DM74 


-18 -57 


-30 -130 


•CCH 


Supply Current, All Outputs High 


Vcc = Max(3) 


DM54 


59 85 


18 31 


mA 


DM74 


59 94 


18 31 


•CCL 


Supply Current, All Outputs Low 


Vcc = Max(4) ; 


DM54 


63 91 


19 32 


mA 


DM74. 


63 101 


19 32 



Notes 

(1) All typical values are at Vcq = 5V, T/\ = 25°C. 

(2) Not more than one output should be shorted at a time, and for DM54LS/74LS duration of short circuit should not exceed one second. 

(3) IcCH Is measured with the load input high, then again with the load input low, with all other inputs high and all outputs open. 
'CCL Is measured with the clock input high, then again with the clock input low, with all other inputs low and all outputs open. 
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^ MSI DM54/DM74160A,LS160,161A,LS161,162A,LS162,163A,LS163 



Switching Characteristics Vcc = 5V, = 25°C 









FROM 
(IIMPUT) 


TO 
(OUTPUT) 


DM54/74 


DM54LS/74LS 






PARAMETER 


160 A, 161 A, 162A, 163 A 


LS160, LS161, LS162, LS163 


UNITS 








CONDITIONS 


MIN TYP 


MAX 


CONDITIONS 


MIN TYP 


MAX 






Maximum Clock Frequency 








25 35 




25 32 


MHz 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 






18 


27 




23 


35 


ns 


tPHL 


Propagation-Delay Time, 
High-to-Low Level Output 


carry 




16 24 




23 


35 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 


Any 0 




14 


20 




16 


24 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


(Load Input High) 


Cl = 15 pF 


16 


23 


Cl = 15 pF 


18 27 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 




' Any Q 


Ru =400S2 


14 


21 


Rl = 2 kJ2 


17 


25 


ns 


tPHL 


Propagation Delay Time,, 
High-to-Low Level Output 


(Load Input Low) 




18 25 




19 


29 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Enable T 


Ripple 




10 


15 




15 


23 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


carry 




12 16 




15 


23 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Clear (5) 


Any 0 




24 


36 




26 


38 


ns 


tW(CLOCK) 


Width of Clock Pulse 








25 




25 


ns 


tW(CLEAR) 


Width of Clear 


Pulse 








20 




20 


ns 


tSETUP 


Setup Time 


Data Inputs 
A, B, C, D 








20 




20 








Enable P 








20 




25 


ns 






Load 








25 




25 








Clear(6) 








20 




25 




*HOLD 


, Hold Time at 
Any Input 








0 




0 


ns 



Notes ' 

(5) Propagation delay for clearing is measured fronn^the clear input for the 160A, LS160, 161 A and LS161 or from the clock input transition for 
the 162A, LS162, 163A and LS163. 

(6) This applies only for 162, 163, LS162 and LS163, which have synchronous clear inputs. 
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DM54/DM74160AXS160,161AXS16ri62A,LS162,163AXS163 



Logic Diagrams 



160A, LS160 



CLOCK ^><^ 



(1) , ^ 

CLEAR )— 



LOAD 1 ^ 

ENABLE P p>0 

(10) 

ENABLE T -r—{>0— 



162A, LSI 62 are similar; however, 
the clear is synchronous as shown 
for the 163A^ LS163 binary counters. 




163A, LS163 



CLOCK P>0-- 



DATAB 

( 

LOAD 



ENABLE T [!>>— 



161A, LS161 are similar; however, 
the clear is asynchronous as shown 
for 1I50A, LSI 60 decade counters. 




(15) RIPPLE " 

CARRY 

OUTPUT 
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DM54/DM74160A,LS160,161A,LS161,162A,LS162,163A,LS163 



Timing Diagrams 



160. 162. LS160. LS162 SYNCHRONOUS DECADE COUNTERS 
TYPICAL CLEAR, PRESET. COUNT AND INHIBIT SEQUENCES 



j(ASYISCHROHOUS) 



1 I JSYWCHRONOUS) 



— . ^ Sequence: 

nmnjnjlJTJ^^ (D Clear outputs to zero 

_ (2) Preset to BCD seven 

L^I^LJ|1JLJIJIJLJILJ (3) Count to eight, nine, zero, one, two, and three 

(4) Inhibit 




CLEAR PRESET 



161, LS161, 163, LS163 SYNCHRONOUS BINARY COUNTERS 
TYPICAL CLEAR, PRESET, COUNT AND INHIBIT SEQUENCES 



oj- 



u 



(ASYNCHRONOUS) 



(SYNCHRONOUS) 



i_n_njTj-ijTnjijn_rmjn^ 
iTL i_ oJTJHJiJxnjiJTj-LrLr 




Sequence: 

( 1 ) Clear outputs to zero 

(2) PresiBt to binary twelve 

(3) Count to thirteen, fourteen, fifteen, zero, one, and two 

(4) Inhibit 



CLEAR PRESET 
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DM54/DM74160A,LS160,161A,LS16t162A,LS162,163A,LS163 



Parameter Measurement Information 



SWITCHING TIME WAVEFORMS 

■*-tw(CLOCK) 



CLOCK 
INPUT 



tpLH 

(MEASURE AT tN+,) 
V, 

OUTPUT 




Notes: 

(A) The input pulses are supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, ZquT ^ 50^2, for 160A 
through 163A, t^ < 10 ns, tf < 10 ns; for LS160 through LS163, t^ < 15 ns, tf < 6 ns. Vary PRR to measure fMAX- 

(B) Outputs Qq and carry are tested at t^+io ^or 160A, 162A, LS160, LS162, and at tp+ie ^O"" 161 A, 163A, LS161, LS163, where t^ is the 
bit time when all outputs are low. 

(C) For 160A through 163A, Vrep = 1 .5V; for LS160 through LS163, Vref = ^ -^V. 



SWITCHING TIME WAVEFORMS 



CLOCK INPUT 3.0V- 
160A, LSI 60 
161A, LS161 OV- 
3.0V - 

CLEAR 
INPUT 



LOAO 
INPUT 



OV- 
3.0V- 



ov- 

3.0V- 

DATA INPUTS 
A,B,C,ANDD 

0 OUTPUTS VoH- 
IBIA, LS161 
Qa AND Qd OUTPUTS y 
160A, LS160 

VoH - 

Qb AND Qc OUTPUTS 
160A,LS160 

Vol - 



ENABLE P OR 



CLOCK INPUT 3.0V 
162A, LSI 62 
163A,LS163 OV 
0 OUTPUTS VoH 
163A, LS163 
Qa AND Qd OUTPUTS ^ 
162A, LS162 

VoH 

Qb AND Qc OUTPUTS 
162A, LS162 



REF 

tw (clear: 



7 



Vref 

tSETUP 



Vref 

tpLHj-^ (MEASURE AT 1^+2 



I 



VREFyf ^VrEF 



tpLH -^(MEASURE ATtN+2 OR tN+4) 



Notes: 

(A) The input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, duty cycle < 50%, ZquT 50n. For 160A 
through 163A,tr < 10 ns, tf < 10 ns, and for LS160 through LS163, tr < 15 ns,tf < 6,n,s. 

(B) Enable P and enable T setup times are measured at tp+Q. 

(C) For 160A through 163A, Vref = 1-5V; for LS160 through LSI 63, Vref = 1-3V. 
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DM54/DIVI74164X164A,LS104 



8-Bit Serial In/Parallel Out Shift Registers 



General Description 

These 8-bit shift registers feature gated serial inputs and 
an asynchronous clear. A low logic level at either input 
inhibits entry of the new data, and resets the first 
flip-flop to the low level at the next clock pulse, thus 
providing complete control over incoming data. A high 
logic level on either input enables the other input, 
which will then determine the state of the first flip-flop. 
Data at the serial inputs may be changed while the 
clock is high or low, but only information meeting the 
setup requirements will be entered. Clocking occurs on 
the low-to-high level transition of the clock input. All 
inputs are diode-clamped to minimize transmission-line 
effects. 



Features 

■ Gated (enable/disable) serial inputs 

■ Fully buffered clock and serial inputs 

■ Asynchronous clear 



TYPE 

164 
LI 64 A 
LSI 64 



J ^ 

TYPICAL 
CLOCK FREQUENCY 

36 MHz 
14 MHz 
36 MHz 



TYPICAL 
POWER DISSIPATION 

185 mW 
30 mW 
80 mW 



Connection Diagram 



Timing Diagram 



Vcc Qh Qg Qf Qe clear clock 

11 10 9 8 



|l4 13 12 



54164(J), (W); 74164(J), (N), (W); 
54L164A/74L164A(J), (N), (W); 
54LS164/74LS164(J), (N), (W) 



LT 



ijnjnLriJ~Lj-Lririn^^ 
\ 1 r— 1 



i_rn. 



"LJ— L 



"LJ~L 

— i_JT 



XT 



Logic Diagram 



CLEAR - 
CLOCK-i 



— 



r . ill-— ^ 



CLEAR 
HR Qa 



4^ 



"CLOCK 
S Oa 



>CLOCK 
S Qs 



CLEAR 
■jR Qc 



m: >CL0CK 
• ' S Qc 



CLEAR 
R Qd ■ 



CLEAR 
R Qgl- 



CLEAR 
R Qh 
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LS164 To Be Announced In 1976 



Electrical Characteristics over recommended operating free-air temperature range {unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM^/74 


DMRdi /74I 




UNITS 


164 


L164A 


LSI 64 


IV/lIM TVPM^ MAY 
iVtllM 1 I r\ 1 / IVIMA 


MIM TVP/1i MAY 


MIM TVPMi MAY 
IVIIIM 1 1 r\A 1 JVIMA 


V,H 


High Level Input Vdltage 




2 


2 


2 


V 


ViL 


Low Level Input Voltage 




DM54 


0.8 


0.7 


0.7 


V 


DM74 


0.8 


0.7 


0.8 


V, 


Input Clamp Voltage 


Vcc lyin 


1, --12 mA 


-1.5 


N/A , 




V 


l,=-18mA 






-1.5 


loH 


High Level Output Current 




-400 


-200 


-400 


fiA 


VoH 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L = Max, Iqh = IVIax 


DM54 


2.4 3.2 


2.4 


2.5 3.5 


V 


DM74 


2.4 3.2 


2.4 


2.7 3.5 . 


«OL 


Low Level Output Current 




DM54 


8 


2 


4 


mA 


DM74 


8 


3.6 


8 


Vol 


Low Level Output Voltage 


Vcc = l^'ri 
V,H =2V 
V,L = Max 


Iql - Max 


DM54 


0.2 0.4 


0.3 


0.25 0.4 


V 


DM74 


0.2 0.4 


0.4 


0.35 0.5 


Iql = 4 mA 


DM74 






0.25 0.4 


»i 


Input Current at Maximum 
Input Voltage 


Vcc = Max 


V, = 5.5V 


Clear 


1 


0.2 




mA 


Other 


1 


0.1 




V| = 7V 


All 






0.1 


i|H 


High Level Input Current 


Vcc = Max 


V, = 2.4V 


Clear 


40 


20 






Other 


40 


10 




V, - 2.7V 


All 






20 


l|L 


Low Level Input Current 


Vcc = Max 


V, = 0.3V, L164A 
V| = 0.4V, Others 


Clear 


-1.6 


-0.36 


-0.4 


mA 


Other 


-1 .6 


-0.18 


-0.4 


•os 


Short Circuit Output Current 


Vcc = Max(2) 


DM54 


-10 -27.5 


-3 -9 -15 


-30 -130 


mA 


DM74 


-9 -27.5 


-3 -9 -15 


-30 -130 


Ice 


Supply Current 


Vcc = Max(3) 


37 54 


6 9 


16 27 


mA 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time, and for DIVI54LS/74LS duration of short circuit should not exceed one second. 

(3) Ice is nneasured with outputs open, serial inputs grounded, the clock input at 2.4V, and a momentary ground, then 4.5V, applied to clear. 



> 



Switching Characteristics Vcc = 5V, = 25° C 















DM54/74 


DM54L/74L 


DM54LS/74LS 






PARAMETER 




CONDITIOIMS 








164 




L164A 


LS164 


UNITS 














IVI t IM 


TVD 
1 Yr 


n/i A V 


mm 


TYP MAK 


MIN 


TYP 


MAX 




^MAX 


iVIaximum Clock Frequency 








= 15 pF 


25 


36 




6 14 


25 


36 




MHz 


tpHL 


Propagation Delay Time, 
High-to-Low Level Outputs 
From Clear Input 




= 80012 for the 164 


Cl 


- 15 pF 




OA 


OO 






24 


36 


ns 




Cl 


= 50pF 




28 


42 


75 120 




tPLH 


Propagation Delay Time, 
Low-to-High Level Outputs 
From Clock Input 


Rl 


= 4 kn for the LI 64 A 


Cl 


= 15 pF 


8 


17 


27 






17 


27 


ns 




Cl 


= 50pF 


10 


20 


30 


50 85 




tPHL 


Propagation Delay Time, 
High-to-Low Level Outputs _ 

Prnm thp Clrtnl^ lnr>ii+ 


Rl 


= 2 kO for the LSI 64 


Cl 


= 15 pF 


10 


21 


32 






21 


32 


ns 




Cl 


= 50pF 


10 


25 


37 


90 135 




tw 


Width of Clock or Clear 
Input Pulse 




20 


60 


40 


20 


ns 


tSETUP 


Data Setup Time 




15 


40 


20 


15 


ns 


tHOLD 


Data Hold Time 




5 


20 


-5 


5 


ns 



CO 



Truth Table 



INPUTS 


OUTPUTS 


CLEAR 


CLOCK 


A 


B 


Qa 


Qb ... 


Qh 


L 


X 


X 


X 


L 


L 


L 


H 


L 


X 


X 


Qao 


Qbo 


Qho 


H 


t 


H 


H 


H, 


Qah 


Qgo 


H 


t 


L 


X 


L 


QAn 


Qcn 


H 


t 


X 


L 


L 


QAn 





H = High Level (steady state), L = Low Level (steady state) 
X = Don't Care (any input, including transitions) 
t = Transition from low to high level 

^AO' ^BO' ^HO ^ The leVel of Q/^, Qg, or Qh, respectively, 
before the indicated steady-state injjut conditions were 
established. 

Q^n, The level of Q/^ or Qq before the nnost recent t 

transition of the clock; indicates a one-bit shift. 



o 

> 
r- 



^ MSI DM54/DM74165X165A 

8-Bit Pararailel In/Serial Out Shift Registers 



General Description 

These are 8-bit serial shift registers which shift the data 
in the direction of toward Qh when clocked. Parallel- 
in access is made available by eight individual direct data 
inputs, which are enabled by a low level at the shift/load 
input. These registers also feature gated clock inputs and 
complementary outputs from the eighth bit. 

Clocking is accomplished through a 2-input NOR gate, 
permitting one input to be used as a clock-inhibit 
function. Holding either of the clock inputs high inhibits 
clocking, and holding either clock input low with the 
load input high enables the other clock input. The 
clock-inhibit input should be changed to the high level 
ohiy while the clock input is high. Parallel loading is 
inhibited as long as the load input is high. Data at the 



parallel inputs are loaded directly Into the register on a 
high-to-low transition of the shift/foad Input, regardless 
of the logic levels on the clock, clock inhibit, or serial 
inputs. 

Features 

• Complementary outputs 

■ Direct overriding load (data) inputs 
« Gated clock inputs 

■ Parallel-to-serial data conversion 
TYPE TYPICAL FREQUENCY 



165 
LI 65 A 



20 MHz 
14 MHz 



TYPICAL 
POWER DISSIPATION 

200 mW 
30 mW 



Connection Diagram 



CLOCK 
INHIBIT 



PARALLEL INPUTS 



SERIAL OUTPUT 
INPUT Qh 



-6. 



1 2 3 4 5 6 7 p 

SHIFT/ CLOCK E F G H OUTPUT GNO 

LOAD ^ y ^ Oh 

PARALLEL INPUTS 

54165(J), (W); 7416&(J), (N), (W); 
54L165A/74L165A(J), (N), (W) 



Truth Table 



INPUTS 


INTERNAL 


OUTPUT 
Qh 


SHIFT/ 


CLOCK 


CLOCK 


SERIAL 


PARALLEL 


OUTPUTS 


LOAD 


INHIBIT 


A . . . H 


Qa 


Qb 


L 


X 


X 


X 


a. . .h 


a 


b 


h . 


H 


L 


L 


X 


X 


Qao 


Qbo 


Qho 


H 


L 


t 


H 


X 


H 


Qao 


Qcn 


H 


L 


t 


L 


X 


L 




Qcn 


H 


H 


t 


X 


X 


Qao 


Qbo 


Qho 



H = High Level (steady state), L = Low Level (steady state) 
X = Don't Care (any input, including transitions) 
t = Transition from low-to-high level 

a . . . h = The level of steady-state input at inputs A through H, respectively, 

QaO' QfiO' ^HO ~ The level of Q^, Qb, or Qh, respectively, before the indicated steady-state 

input conditions were established. 

Q/\n, QCn ~ The level of Q/^ or Qq, respectively, before the most recent t transition of the clock. 
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^ MSI DM54/DM74165.L165/ii 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54/74 


DM54L/74L 


UNITS 


165 


L165A 


MIN TYPd) MAX 


MIN TYHI) MAX 


V|H 


High Level Input Voltage 




2 


2 


V 


v.. 


L.OW L.6V61 Input Volt3g6 




0.8 


0.7 


V 




Input CI an)p Voltage 


Vcc=Min, l,=-l2mA 


-1.5 


N/A 


V 


•OH 


High Level Output Current 




-800 


-200 


ma 


VOH 


High Level Output Voltage 


Vcc =Min/ V,H =2V 
V,L = Max, loH Max 


2.4 


2.4 


V 


lOL 


Low Level Output Current 




DM54 


16 


2 


mA 


DM74 


16 


3.6 


Vol 


Low Level Output Voltage 


Vcc = Min. V,H =2V 
VjL = Max, Iql ~ Max 


DM54 


0.2 0.4 


0.3 


V 


DM74 


0 2 0 4 


0 4 


1. 


Input Current at Maximum Input Voltage 


Vcc = Max, V, = 5.5V 


1 


0.1 


mA 


I|H 


High Level Input Current 


Load Input 


Vcc = Max, V, = 2.4V 


80 


30 


iuA 


Other Inputs 


40 


10 


l|L 


Low Level Input Current 


Load Input 


Vcc Max, 


V, =0.3V for L165A 


-3.2 


-0.54 


mA 


Other Inputs 


V, =0.4V for 165 


-1.6 


-0.18 


Iqs 


Short Circuit Output Current 


Vcc = Max(2) 


DM54 


-20 -55 


-3 -9 -15 


mA 


DM74 


-18 -55 


-3 -9 -15 


•cc 


Supply Current 


Vcc = Max(3) 


40 63 


9.5 


mA 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

(21 Not more than one output should be shorted at a time. 

(3) With the outputs open, clock inhibit and shift/load at 4.5V, and a clock pulse applied to the clock input, Icc 'S measured first with the 
parallel inputs at 4.5V, then with the parallel inputs grounded. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


DM54/74 


DM54L/74L 


UNITS 


165 


LI 65 A 


CONDITIONS 


MIN TYP MAX 


CONDITIONS 


IVIIN TYP MAX 


^MAX 


Maximum Clock Frequency 




Cl = 15 pF 
Rl = 400^2 


14 20 




6 14 


MHz 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Load 


Any 


34 50 


Cl = 50pF 
RL=4kJ2 


44 88 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


42 60 


62 124 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 


Any 


26 40 


35 70 


ns 


tPHL 


Propagation Delay Time, 
High-to-L6w Level Output 


35 50 


50 100 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


H 


Qh 


25 40 . 


33 66 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


36 50 


56 112 


ns 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


H 




25 40 


33 66 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low' Level Output 


36 50 


56 112 


ns 


tw{CL0CK) 


Width of Clock Input Pulse 






35 25 




100 


ns 


tW(LOAD) 


Width of Load Input Pulse 


35 24 




100 


ns 


tSETUP 


Parallel Input Setup Time 


25 10 




44 22 


ns 


tSETUP 


Serial Input Setup Time 


40 23 




44 22 


ns 


tHOLD 


Hold Time at Any Input 


5 




10 


ns 
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DM54/DM74165X165A 



Logic Diagram 



PARALLEL INPUTS 



SERIAL tl") r >sn 

rNPUT 

SHIFT/ W 
LOAD 




Timing Diagram 



TYPICAL SHIFT, LOAD, AND INHIBIT SEQUENCES 



CLOCK IKHI6IT 
SERIAL INPUT 



L . 












_J 

H 1 




L 






H 1 




L 






K I 




L 






H 1 




H 1 














1- INHIBIT ^ 


SERIAL SHIFT — ^ 
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8- Bit Parallel In/Serial Out Shift Registers 



General Description 

These parallel-in or serial-ln, serial-out shift registers 
feature gated clock inputs and an overriding clear input. 
All inputs are buffered to lower the drive requirements 
to one normalized Series 54/74 load, and input clamping 
diodes minimize switching transients to simplify system 
design. The load mode is established by the shift/load 
input. When high, this input enables the serial data input 
and couples the eight flip-flops for serial shifting with 
each clock pulse. When low, the parallel (broadside) data 
inputs are enabled and synchronous loading occurs on 
the next clock pulse. During parallel loading, serial data 
flow IS inhibited. Clocking is accomplished on the low-to- 



high-level edge of the clock pulse through a two-input 
NOR gate, permitting one input to be used as a clock- 
enable or clock-inhibit function. Holding either of the 
clock inputs high inhibits clocking; holding either low 
enables the other clock input. This allows the system 
clock to be free-running, and the register can be stopped 
on command with the other clock input. The clock- 
inhibit input should be changed to the high level only 
while the clock input is high. A buffered, direct clear 
input overrides all other inputs, including the clock, and 
sets all flip-flops to zero. 



Connection Diagram 



Truth Table 



PARALLEL PARALLEL INPUTS 

SHIFT/ INPUT OUTPUT t ' \ 

LOAD H Qh G F E CLEAR 



PARALLEL INPUTS 



54 166/74 166 (J), (N) 



INPUTS 


INTERNAL 


OUTPUT 
Qh 


CLEAR 


SHIFT/ 


CLOCK 


CLOCK 


SERIAL 


PARALLEL 


OUTPUTS 


LOAD 


INHIBIT 


A...H 


Qa 


Qb 


L 


X 


X 


X 


X 


X 


L 


L 


L 


H 


X 


L 


L 


X 


X 


Qao 


Qbo 


Qho 


H 


L 


L 


t 


X 


a . . . h 


a 


b 


h 


IH 


H 


L 


t 


H 


X 


H 


QAn 


Qcn 


H 


H 


L 


t 


L 


X 


L 


Qah 


. Qgo 


H 


X 


H 


t 


X 


X 


Qao 


Qbo 


Qho 



H High Level {steady state), L = Low Level (steady state) 
X = Don't Care (any input, including transitions) 
t = Transition from low to high level 

a . . . h = The level of steady-state input at inputs A through H, respectively. 
QaO' Qbo. Qho ~ ^l^® QA' Qb o"" QH' respectively, before the indicated 

steady-state input conditions were established. 

QAn' QCn = The level of Qa or Qq, respectively, before the most recent t transition^ 
of the clock 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 



CONDITIONS 



DIV154/74 



166 



MIN 



TYP(l) MAX 



UNITS 



High Level Input Voltage 



Low Level Input Voltage 



0.8 



Vi 



Input Clamp Voltag? 



Vcc Min, I, = -12 mA 



-1.5 



'oh 



High Level Output Current 



-800 



iuA 



VoH 



High Level Output Voltag^ 



Vcc = Min, V,H = 2V 
V,L =0.8V, loH =-800/iA 



2.4 



lOL 



Low LevisI Output Current 



16 



mA 



Vol 



Low Level Output Voltage 



Vcc = Min, V,H = 2V 
V,L = 0.8V, loL = 16 mA 



0.4 



Input Current at Maximum 
Input Voltage 



Vcc = Max, V, = 5.5V 



mA 



High Level Input Current 



Vcc = Max, V, = 2.4V 



40 



iuA 



Low Level Input Current 



Vcr = Max, Vt = 0.4V 



-1.6 



mA 



"OS 



Short Circuit Output Current 



= Max(2) 



DM54 



-20 



-57 



DM74 



-18 



-57 



mA 



Supply Current 



Vcc = Max(3) 



DM54 



72 



104 



DM74 



72 



116 



mA 



Notes 

(1) All typical values are at Vqq - 5V, = 25°C. 

(2) Not more than one output should be shorted at a tinne. 

(3) With all outputs open, 4.5V applied to the serial input, all other inputs except the clock grounded, Iqq is measured after a morhentary ground, 
then 4.5V, is applied to clock. 



Switching Characteristics Vcc 5V, T^ - 25°C 



PARAMETER 


CONDITIONS 


DM54/74 
166 

MIN TYP MAX 


UNITS 


^MAX 


Maximum Clock Frequency 


Cl = 15 pF, Rl =400^2 


25 35 


MHz 


tpHL 


Propagation Delay Time, High-to-Low 
Level Output From Clear 


23 35 


ns 


tpHL 


Propagation Delay Time, High-to-Low 
Level Output From Clock 


8 20 30 


ns 


tpLH 


Propagation Delay Time, Low-to-High 
Level Output From Clock 


8 17 26 


ns 


tw 


Width of Clock or Clear Pulse 




20 


ns 


tSETUP 


Mode Control Setup Time 


30 


ns 


tSETUP 


Data Setup Time 


20 


ns 


tHOLD 


Hold Time at Any Input 


0 


ns 
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Timing Diagram 



CLOCK INHIBIT 
. CLEAR 
SERIAL INPUT 

SHIFT/LOAD 



TYPICAL CLEAR, SHIFT, LOAD, INHIBIT, AND SHIFT SEQUENCES 

^jijnjnjiJijTJiJi_rxrLn^^ 



PARALLEL 
INPUTS 



OUTPUT Q 



CLEAR 



-SERIAL SHIFT - 




||— INHIBIT-^I I 



LOAD 



Parameter Measurement Information 



VOLTAGE WAVEFORMS 



CLEAR 
INPUT 



CLOCK 
INPUT 



DATA 
INPUT 
(SEE TEST TABLE) 



OUTPUT Q 



OV 
3.0V- 
OV- 
VOH- 

VOL- 





*%{CLEAR)* 










> 



-%(CLOCK)-*- 



tPHL 
~(CLEAR-Q) 



tSETUP ^ (NoteF) 

tSETUP-- ^ -*-tHOLD tSETUP-f- *- 



•^(CLOCK-Q) ^ 



-tHOLD 



_*PHL 
(CLOCK-Q) 



Notes 

(A) The clock pulse has the following characteristics: t\/\/(ciocl<) ^ 20 ns and PRR = 1 MHz. The clfear pulse has the following characteristic 
tw(clear) ^ 20 ns and tHOLD ~ 0 "S. When testing fiviAx, vary the clock PRR. 

(B) C|_ includes probe and jig capacitance. 

(C) All diodes are IN 3064. 

(D) A clear pulse is applied prior to each test. 

(E) Propagation delay times (tpm and tpHL^ ^'^^ measured at tp+i . Proper shifting of data is verified at tp+g with afunctional test. 
{F) tn = bit time before clocking transition 

tn+1 ~ b'* after one clocking transition 
tn+8 = bit time after eight clocking transitions 



TEST TABLE FOR SYNCHRONOUS INPUTS 



DATA INPUT 
FOR TEST 


SHIFT/LOAD 


OUTPUT TESTED 
(SEE NOTE E) 


H 

Serial Input 


OV 
4.5V 


Qh at tn+1 
Qh at tn+8 
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General Description 

These synchronous presettable counters feature an 
internal carry look-ahead for cascading in high-speed 
counting applications. Synchronous operation is pro- 
vided by having all flip-flops clocked simultaneously, so 
that the outputs all change at the same time when so 
instructed by the count-enable inputs and internal gating. 
This mode of operation helps eliminate the output 
counting spikes that are normally associated with 
asynchronous (ripple clock) counters. A buffered clock 
input triggers the four master-slave flip-flops on the 
rising edge of the clock waveform. 

These counters are fully programmable; that is, the 
outputs may each be preset either high or low. The load 
input circuitry allows loading with the carry -enable 
output of cascaded counters. As loading is synchronous, 
setting up a low level at the load input disables the 
counter and causes the outputs to agree with the data 
inputs after the next clock pulse. 



Synchronous 4-Bit Up/Down Counters 



output thus enabled will produce a low-level output 
pulse with a duration approximately equal to the high 
portion of the Qa output when counting up, and approx- 
imately equal to the low portion of the output 
when counting down. This low-level overflow carry 
pulse can be used to enable_successive cascaded stages. 
Transitions at the enable P or T inputs are allowed 
regardless of the level of the clock input. All inputs are 
diode clamped to minimize transmission-line effects, 
thereby simplifying system design. 

These counters feature a fully indeperident clock_circuit. 
Changes at control inputs (enable P, enable T, load, 
up/down), which modify the operating mode, have no 
effect until clocking occurs. The function of the counter 
(whether enabled, disabled, loading, or counting) will be 
dictated solely by the conditions meeting the stable 
setup and hold times. 



The carry look-ahead circuitry permits cascading counters 
for n-bit synchronous applications without additional 
gating. Both count-enable inputs (P and T) must be low 
to count. The direction of the count is determined by 
the level of the up/down input. When the input is high, 
the counter counts up; when low, it counts down. Input 
T is fed forward to enable the carry output. The carry 



Features 

■ Fully synchronous operation for counting and 
programming 

■ Internal look-ahead for fast counting 

■ Carry output for n-bit cascading 

■ Fully independent clock circuit 



Connection Diagram 



RIPPLE OUTPUTS 

CARRY ^ ^ ENABLE 

Vcc OUT Qa Qb Qc Qd T LOAD 



|.e 


15 


14 


13 


12 


11 


10 


9 




i 










i 


> 










A 


o 














( 








1 


2 


3 


4 


5 


6 





U/D CLOCK A B C D ENABLE GNO 
V ^ / p 

DATA INPUTS 



54LS168/74LS168{J), (N), (W); 
54LS169/74LS169(J), (N), (W) 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54LS/74LS168, LS169 
MIN TYP(1) MAX 


UNITS 




High Level Input Voltage 




2 


V 


V,L 


Low Level Input Voltage 




DM54 


0.7 


V 


.DM74 


0.8 


V| 


Input Clamp Voltage 


, Vcc = Min„ 1, = -18 mA 


-1.5 . 


V 


'qh 


High Level Output Current ' 




-400 . 


ma* 


VoH 


High Level Output Voltage 


Vcc = Min, V|H =2V 
V,L - Max, loH =-400/iA 


DM54 


2.5 3.4 


V 


DM74 


2.7 3.4 


loL 


Low Level Output Current 




DM54 


4 


mA 


DM74 


8 


Vol 


Low Level Output Voltage 


Vcc = Min 
V,H =2V 
V,L = Max 


loL = 4 mA . 


0.25 0.4 


V 


Iql = 8 mA, 


DM74 


0.35 0.5 


li 


Input Current at 
Maximum Input Voltage 


A, B,C, D, P, U/D 


Vcc = Max, V| = 7V 


0.1 


mA 


Clock, T 


0.2 


Load 


0.3 


l|H 


High Level Input Current 


A, B,C, D,P, U/D 


Vcc = Max, V, = 2.7V 


20 


MA 


Clock, T 


40 


Load 


60 


IlL 


Low Level Input Current 


A, B, C, D, P, U/D 


Vcc = Max, V, = 0.4V 


-0.4 


mA 


T 


-0.8 


Load , Clock 


-1.2 


los 


Short Circuit Output Current 


Vcc = Max(2) 


-30 -130 


mA 


Ice 


Supply Current 


Vcc = Max(3) 


20 34 


mA 



Notes (1) All typical values are at Vcc = 5V, Ta = 25° C. 

(2) Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second. 

(3) Ice 'S measured after applying a momentary 4.5V, then ground, to the clock input with all other inputs grounded and the outputs open. 



Switching Characteristics Vqc = 5V, = 25°C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


CONDITIONS 


DM54LS/74LS168, LS169 


UNITS 


MIN TYP MAX 


fMAX 


Maximum Clock Frequency 






Cl = 15 pF, Rl =2kS2, 


25 32 


MHz 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 


Ripple Carry 


23 35 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


23 35 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 


Any Q 


13 20 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


15 23 


ns 


tPLH 


Propagatioh Delay Time, 
Low-to-High Level Output 


Enable T 


Ripple Carry 


10 15 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


16 23 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Up/Down (4) 


Ripple Carry 


17 25 , 




tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


19 29 


ns 


tW{CLOCK) 


Width of Clock Pulse (High or Low) 








25 


ns 


tSETUP 


Setup Time 


Data Inputs A, B,C, D 


20 


ns 


Enable P or T 


25 


Load 


25 


Up/Down 


30 


tHOLD 


Hold Time 


Data Inputs A, B,C, D 


0 


ns 


Enable P or T 


0 


Load. Up/Down 


0 



Notes (4) Propagation delay time from up/down to ripple carry must be measured with the counter at either a minimum or -a maximum count. 

As the logic level of the up/down input is. changed, the ripple carry output will follow. If the count is minimum (0),the ripple carry 
output transition will be in phase. If the count is maximum (9 for LSI 68 or 15 for LSI 69) , the ripple carry output will be out of phase. 
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Logic Diagrams 



_ (10) 
ENABLE! 



;z=0 



:=0 



;:=0 



LS168 DECADE COUNTERS^ 

€5 







-Oj> CLOCK 
CLR° 



CLOCK 
CLR° 



CLOCK 



to- 




(15) RIPPLE 
CARRY 
OUTPUT 
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Logic Diagrams (Continued) 



_ (1) 

U/D 



-t»- 



:=0 



LS169 BINARY COUNTERS 





<]=: 





Q 

-ObCLOCK 



CLOCK 
Q 



Q 

CLOCK 



::2[>- 



CLOCK 

5 

CLR 




(15) RIPPLE 
" CARRY 
OUTPUT 
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Timing Diagrams 



LS168 DECADE COUNTERS 
TYPiCAL LOAD, COUNT, AND INHIBIT SEQUENCES 



DATA 
INPUTS 



CLOCK 



U/D 



T 
"—J 

PANOT 



' J 



" I 



I 



Qd 



RIPPLE- - 
CARRY 
OUTPUT- - 



"1 

L 



g 0 

— COUNT UP- 



2 

- INHIBIT - 



1 0 9 8 7 
' COUNT DOWN • 



Sequence: 

(1) Load (preset) to BCD seven 

(2) Count up to eight, nine, zero, one and two 

(3) Inhibit 

<4) Count down to one, zero, nine, eight and seven 
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Timing Diagrams (Gontinued) 

LS169 BINARY COUNTERS 
TYPICAL LOAD, COUNT, AND INHJBit SEQUENCES 




Sequence: 

(1) Load (preset) to binary thirteen 

(2) Count up to fourteen, fifteen, zero, one and two 

(3) Inhibit 

|4) Count down to one, zero, fifteen, fourteen and thirteen 
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General Description 

These 16-bit TTL register files are organized as 4 words 
of 4 bits each, and separate on-chip decoding is provided 
for addesssing the four word locations to either write-in 
or retrieve data. This permits writing into one location 
and reading from another word location, simultaneously. 

Four data inputs are available to supply the 4-bit word 
to be stored. Location of the word is determined by the 
write-address inputs A and B, in conjunction with a 
write-enable signal. Data applied at the inputs should be 
in its true form. That is, if a high-level signal is desired 
from the output, a high level is applied at the data input 
for that particular bit location. The latch inputs are 
arranged so that new data will be accepted only if both 
internal address gate inputs are high. When this condition 
exists, data at the D input is transferred to the latch 
output. When the write-enable input, Gw, is high, the 
data inputs are inhibited and their levels can cause no 
change in the information stored in the internal latches. 
When the read-enable input, Gr, is high, the data outputs 
are inhibited and remain high. 

The individual address lines permit direct reading of 
data stored in any four of the latches. Four individual 
decoding gates are used to complete the address for 
reading a word. When the read address is made in con- 
junction with the read-enable signal, the word appears 
at the four outputs. 

This arrangement-data entry addressing separate fro hi 
data-read addressing and individual sense line— eliminates 
recovery times, permits simultaneous reading and writing, 
and is limited in speed only by the write time (30 ns 



4 by 4 Register Files 



typical) and the read time (25 ns typical). The register 
file has a nondestructive readout in that data is not lost 
when addressed. 

All 170 inputs and all inputs except the read enable and 
write enable of the LS170 are buffered to lower the drive 
requirements to one standard load. Input-clamping 
diodes minimize switching transients to simplify system 
design. High-speed, double-ended AND-OR-INVERT 
gates are employed for the read-address function and 
drive high-sink-current, open-collector outputs. Up to 
256 of these outputs may be wire-AND connected for 
increasing the capacity up to 1024 words. Any number 
of these registers may be paralleled to provide n-bit 
word length. 

Features 

■ Separate addressing permits simultaneous reading and 
writing 

■ Fast access times typically 20 ns 

■ Organized as 4 words of 4 bits 

■ Expandable to 1024 words of n-bits 

■ For use as: 

Scratch-pad memory 

Buffer storage between processors 

Bit storage in fast multiplication designs 

■ Open-collector outputs with low maximum off-state 
current: 

170 SOmA 
LSI 70 20m A 

« DIV154LS670 and DM74LS670 are similar but have 
TR I -STATE outputs 



Connection Diagram 



WRITE SELECT 



74170(J), (IS!); 
54LS170/74LS170U), (N), (W) 



DATA READ OUTPUTS 

SELECT 

Truth Tables 

WRITE TRUTH TABLE (SEE NOTES A, B, AND C) 



READ TRUTH TABLE (SEE NOTES A AND D) 



WRITE INPUTS 


WORD 


Wb Wa 


Gw 


0 


1 


2 


3 


L L 


L 


Q= D 


Qo 


Qo 


Qo 


L H 


L 


Qo 


Q= D 


Qo 


Qo 


H L 


L 


Qo 


Qo 


Q = D 


Qo 


H H 


L 


Qo 


Qo 


Qo 


Q= D 


X X 


H 


Qo 


Qo 


Qo 


Qo 



READ INPUTS 


OUTPUTS 


Rb Ra 




Ql 


Q2 


03 


04 


L L 


L 


WOBl 


W0B2 


W0B3 


W0B4 


L H 


L 


W1B1 


W1B2 


W1B3 


W1B4 


H L 


L 


\A/2B1 


W2B2 


W2B3 


W2B4 


H H 


L 


W3B1 


W3B2 


W3B3 


W3B4 


x x 


H 


H 


H 


H 


H 



Notes 

(A) H = High Level, L = Low Level, X = Don't Care 

(B) (Q = D) = The four selected internal flip-flop outputs will assume the states applied to the four external data inputs. 

(C) Qq = The level of Q before the indicated input'conditions were established. 

(D) WOBl = The first bit of word 0, etc. 
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Electrical Characteristics over recommended operating free-air temperature range {unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM74 


DM54LS/74LS 


UNITS 


170 


LS170 


MIN TYP{1) MAX 


MIN TYPH) MAX 




High Level Input Voltage 




2 


2 


V 


V,L 


Low Level Input Voltage . 




DM54 


N/A 


0.7 


V 


DM74 


0.8 


0.8 


V, 


Input Clamp Voltage 


Vcc = Min 


li=-12mA 


-1.5 




V 


li =-18 mA 




-1.5 


•oh 


High Level Output Current 


Vcc = Min, V|H = 2V, V|l ^ Max, Vqh = 5.5V 


30 


20 


. ma 


VOH 


High Level Output Voltage 




5.5 


5.5 


V 


loL 


Low Level Output Current 




DM54 


N/A 


4 


mA 


DM74 


16 


8 


Vol 


Low Level Output Voltage 


Vcc ~ Min, V,H - 2V 
V,L = Max 


Iql = 4 mA 


DM74 




0.25 0.4 


V < 


Iql - Max 


DM54 


N/A 


0.25 0.4 


DM74 


0.2 0.4 


0.35 . 0.5 


ii 


Input Current at 
Maximum Input Voltage 


Any 


Vcc = I^ax 


V, = 5.5V 


1 




mA 


Any D, R, or W 


V, =7V 




0.1 


Gr or 




0.2 


i|H 


High Level Input Current 


Any 


Vcc ~ Max 


V, = 2.4V 


40 




iuA 


Any D, R, or W 


V, =2.7V 




20 


Gr or Gw 




40 


«IL 


Low Level Input Current 


Any D, R, or W 


Vcc = Max, V, = 0.4V 


-1.6 


-0.4 


mA 


Gr or 


-1.6 


-0.8 


•cc 


Supply Current 


Vcc = Max(2) 


127 150 


25 40 


mA 



Notes 

(1) All typical values are at Vcc 5V, Ta = 25°C. 

J2) 1cc measured under the following worst -case conditions: 4.5V is applied to ail data inputs and both enable inputs, all address inputs are grounded, and all outputs are open. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


DM74 


DM54LS/74LS 


UNITS 


170 


LS170 


CONDITIONS 


MIN TYP MAX 


CONDITIONS 


MIN TYP MAX 




Propsgation Delay Time, Low-to-Higti Level Output 


Read Enable 


Any Q 


Cl = 15pF 
Ri. = 400O 


10 15 


Cj. = 15 pF 
Rl =2kn 


20 30 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 


20 30 


20 30 


tpLH 


Propagation Delay Time, Low-to-High Level Output 


Read Select 


Any Q 


23 35 


25 40 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 


30 40 


24 40 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


Write Enable 


Any 0 


25 40 


30 45 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 


34 45 


26 40 


tpLH 


Propagation Delay Time, Low-to-High Level Output 


Data 


Any Q 


20 30 


30 45 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 


30 45 


22 35 




Width of Write-Enable or Read-Enable Pulse 




25 




25 


ns 


tSETUP 


Setup Times, High- or 
Low-Level Data{3) 


Data 1 nput With Respect to 
Write Enable, tsgjuPCD) 


10 


10 


ns 


Write Select With Respect to 
Write Enable, tsETUP(w) 


15 


15 


ns 


tHOLD 


Hold Times, High- or 
Low-Level Data(3) 


Data Input With Respect to 
Write Enable, tHOLD{D) 


15 


15 


ns 


Write Select With Respect to 
Write Enable, tnoLDCW) 


5 


5 


ns 


tLATCH 


Latch Time for New Data(4) 


25 


25 


ns 



Notes 

(3) Write-select setup time will protect the data written into the previous address. If protection of data in the previous address is not required, tgETUPlW) ignored as any address selection sustained 
for the final 30 ns of the write-enable pulse and during tHOLD(W) result in data being written into that location. Depending on the duration of the input conditions, one or a number of previous 
addresses may have been written into. 

(4) Latch time is the time allowed for the internal output of the latch to assume the state of new data. This is important only when attempting to read from a location immediately after that location has 
received new data. 
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Logic Diagrams 



DATA 
INPUTS 




Gw Wb W, 
WRITE INPUT 
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Logic Diagrams {Continued} 



LSI 70 




WRITE INPUT READ INPUT 
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General Description 

These four-bit registers contain D-type flip-flops with 
totenn-pole TRl -STATE outputs, capable of driving 
highly capacitive or low-impedance loads. The high- 
innpedance state and increased high-logic-level drive 
provide these flip-flops with the capability of driving the 
bus lines in a bus-organized system without need for 
interface or pull-up components. 

Gated enable inputs are provided for controlling the 
entry of data into the flip-flops. When both data-enable 
inputs are low, data at the D inputs are loaded into their 
respective flip-flops on the next positive transition of 
the buffered clock input. Gate output control inputs are 
also provided. When both are low, the normal logic 
states of the four outputs are available for driving the 
loads or bus lines. The outputs are disabled independently 
from the level of the clock by a high logic level at either 
output control input. The outputs then present a high 
impedance and neither load nor drive the bus line. 
Detailed operation is given in the truth table. 



TRl -STATE Quad D Registers 

the output control circuitry is designed so that the 
average output disable times are shorter than the average 
output enable times. 



Features 

■ TRI-STATE outputs interface directly with system 
bus 

■ Gated output control lines for enabling or disabling 
the outputs 

■ Fully independent clock eliminates restrictions for 
operating in one of two modes: 

Parallel load 

Do nothing (hold) 

■ For application as bus buffer registers 



TYPICAL 
TYPE PROPAGATION 
DELAY 



TYPICAL 
FREQUENCY 



TYPICAL 
POWER 
DISSIPATION 



To minimize the ^possibility that two outputs will 
attempt to take a common bus to opposite logic levels, 



173 
LSI 73 



18 ns 
18 ns 



30 MHz 
30 MHz 



250 mW 
85 mW 



Connection Diagram 



DATA INPUTS 



Vcc CtEAR Dl 




54173{J), (W); 74173(J), (N), (W); 
54LS173/74LS173(J), (N), (W) 

Truth Table 



INPUTS 


OUTPUT 
Q 


. CLEAR 


CLOCK 


DATA ENABLE 


DATA 


G1 G2 


D 


H 


X 


X X 


X 


L 


L 


L 


X X 


X 


Qo 


L 


t 


H X 


X 


Qo 


L 


t 


X H 


X 


Qo 


L 


t 


L L 


L 


L 


L 


t 


L L 


H 


H 


When either M or N (or both) is (are) high the output is 
disabled to the high-impedance state; however, sequential 
operation of the flip-flops is not affected. 



Logic Diagram 

OUTPUT . ""-TTM \_ 
CONTROL rj ' ' Q i J 



H = high level (steady state) 
L = low level (steady state) 
t - low-to-high level transition 
X = don't care (any input including transitions) 
Qq = the level of Q before the indicated steady state input 
conditions were established 





(15) fS_ 

R p>0- 



3 



1 




3 



'1 




3 



Tentative Data For LSI 73 



2-96 



LS173 To Be Announced In 1976 



^ MSI DM54/DM74173,LS173 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54/74 


DM54LS/74LS 


UNITS 


173 


LSI 73(4) 


MIN TYPd) MAX 


MIN TYP(t) MAX 




High Level Input Voltage 




2 


2 


V 




Low Level Input Voltage 




DM54 


0.8 


0.7 


V 


DM7,4 


0.8 


0.8 


v» 


Input Clamp Voltage 


Vcc = Min 


1, =-12mA 


-1.5 




V 


1, =-18mA 




• --1.5 


'oh 


High Level Output Current 




DM54 


-2 


-1.0 


mA 


DM74 


-5.2 


-2.6 


'OH 


High Level Output Volta^ 


Vcc = Min, V,H ' 2V 
V,L -0.8V, loH =Max 


DM54 


2.4. 


2.5 


V 


DM74 


2.4 


2.7 


•OL 


Low Level Output Current 




DM54 


16 


4 


mA 


DM74 


16 


8 


Vol 


Low Level Output Voltage 


Vcc = Mm 
V,H -2V 
V,L = 0.8V 


- 'ou- Max 


DM54 


0.4 


0.4 


V 


DM74 


0.4 


0.5 , 


'oL ~ 4 


DM74 




0.4 


'0{0FF) 


Off -State (High-Impedance State) 
Output Current 


Vcc = Max 
V,H-2V 


Vo = 0.4V 


-40 


-20 


^A 


Vo = 2.4V 


40 




Vo = 2.7V 




20 


ll 


Input Current at Maximum Input 
Voltage 


Vcc = Max 


V, = 5.5V 


1 




mA 


V, = 7.0V 




0.1 


l|H 


High Level Input Current 


Vcc ~ Max 


V, = 2.4V 


40 




iuA 


V, =2.7V 




20 


Ul 


Low Level Input Current 


Vcc ~ Max 


V, = 0.4V 


-1.6 


-0.4 


mA 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-30 -70 


-30 -130 


mA 


•cc 


Supply Current 


Vcc = Max(3) 


50 72 


17 24 


mA 



Notes 

(1) All typical values are at S/qq = 5V, T/x = 25° C. 

(2) Not more than one output should be shorted at a tinne, and for DM54LS/74LS duration of short circuit should not exceed one second. 

(3) Ice is measured with all outputs open; clear grounded following momentary connection to 4.5V; N, G1, G2, and all data inputs grounded; 
and the clock input and M at 4.5V. 



Switching Characteristics Vqc = 5V, = 25°C 



PARAMETER 


CONDITIONS 


DM54/74 


CONDITIONS 


DM54LS/74LS 


UNITS 


173 


LSI 73(4) 


MIN TYP MAX 


MIN TYP MAX 


^MAX 


Maximum Clock Frequency 


Cl = 50 pF 


25 30 


Cl = 15 pF 
Rl = 2 kl2 


25 30 


MHz 


tPHL 


Propagation Delay Time, High-to-Low Level Output From Clear 


18 27 


18 27 


ns 


tPLH 


Propagation Delay Time, Low-to-High Level Output From Clock 


16 25 


16 25 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output From Clock 


20 28 


20 28 


ns 


tZH 


Output Enable Time to High Level 


7 16 30 


7 16 30 


ns 


tZL 


Output Enable Time to Low Level 


7 21 30 


7 21 30 


ns 


tHZ 


Output Disable Time From High Level 


Cl = 5pF 
Rl =400fi 


3 5 14 


Cl = 5pF 
Rl =2ka 


3 5 14 


ns. 


tLZ 


Output Disable Time From Low Level 


3 11 20 


3 11 20 


ns 


tyv 


Width of Clock or Clear Pulse 




20 




20 


ns 


tSETUP 


Setup Time 


Data Enable 


17 


17 


ns 


Data 


10 


10 


Clear Inactive State 


10 


10 


tHOLD 


Hold Time 


Data Enable 


2 


2 


ns 


Data 


10 


TO 
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^ MSI 



DM 54/ D M74174 , LS174 , S174 ,175 , LS175 \ S175 



General Description 

These positive-edge-triggered flip-flops utilize TTL 
circuitry to implement D-type flip-flop logic. All have a 
direct clear input, and the quad (175) versions feature 
complementary outputs from each flip-flop. 

Information at the D inputs meeting the setup time 
requirements is transferred to the Q outputs on the 
positive-going edge of the clock pulse. Clock triggering 
occurs at a particular voltage level and is not directly 
related to the transition time of the positive-going pulse. 
When the clock input is at either the high or low level, 
the D input signal has no effect at the output. 



Hex/Quad D FHp-Flops with Clear 
Features 

■ 174, LS174, SI 74 contain six flip-flops with single- 
rail outputs 

■ 175, LSI 75, S1 75 contain four flip-flops with double- 
rail outputs 

■ Buffered clock and direct clear inputs 

■ Individual data input to each flip-flop 

■ Applications include: 

Buffer/storage registers 
Shift registers 
Pattern generators 

TYPICAL 
POWER DISSIPATION 
PER FLIP-FLOP 

174,175 40 MHz 38 mW 

LS174„LS175 40 MHz 14 mW 

8174, 8175 110 MHz 75 mW 



TYPE 



TYPICAL 
CLOCK FREQUENCY 



Connection Diagrams 



Logic Diagrams 



175 



Vcc Q6 D6 OS Q5 04 04 CLOCK 



P-' < 



2 3 4 5 6 P 

CLEAR Q1 01 02 Q2 03 Q3 GND 

54174{J), (W); 74174(J), (N), (W); 
54LS174/74LS174(J), (N), (W); 74S174(N) 



Vcc 04 04 04 03 Q3 Q3 CLOCK 



jl6 j^^'* 
rO 


13 




11 10 9 

rlt 




4 


-1 


. 1, ,. 



CLEAR Qt 5l 01 02 02 02 GND 

54175(J), (W); 74175(J), (N), (W); 
54LSt75/74LS175(J), (N), (W); 74S175(N) 



:Ki2L.{>0- 



<)(> CLOCK 
LEAR 

r 



-01 D1 - 



0> CLOCK 



0> CLOCK 
CLEAR 



■0P> CLOCK 
lEAR 

3^ 



0> CLOCK 



C LEAR 

IF" 



0{> CLOCK 
.EAR 

r 



-04 04- 



,„iiL<)|>o- 



■0P> CLOCK 

l 

.EAR 

r 



C> CLOCK 



CLEAR 

IT 



<3> CLOCK 

I 

LEAR 

T 



0> CLOCK 
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S174, S175 To Be Announced In 1976 



Electrical Characteristics over recommended operating free-air temperature range {unless otherwise noted) 



PARAMETER 


CONDmONS 


DM54/74 


DM54LS/74LS 


DM74S 


UNITS 


174, 175 


LSI 74, LSI 75 


S174, S175 


mm TYP{1) MAX 


MIN TYP{1) MAX 


MIN TYPd) MAX 


\/.. . 


High L6V6I Input VoltsQB 




2 


2 


2 


V 


V|t 


Low Level Input Voltage 




DM54 


0.8 


0.7 


N/A 


V 


DM74 


0.8 


0.8 


0.8 


V| 


Input Clamp Voltage 


Vcc = Min 


l,=-12mA 


-1.5 






V 


l,=--18mA 




-1.5 


-1.2 




High Level Output Current 




-800 


-400 


-1000 




Vqh 


High Level Output Voltage 


Vcc =Min,V,H=2V 
V,L = Max, Iqh = 


DM54 


2.4 


2.5 3.5 


N/A 


V 


DM74 


2.4 


2.7 3.5 


2.7 3.4 


»0L 


Low Level Output Current 




DM54 


16 


4 


N/A 


mA 


DM74 


16 


8 


20 


Vol 


Low Level Output Voltage 


Vcc = Min. VfH = 2V 
V,L = Max 




DM54 


0.4 


0.25 0.4 


N/A 


V 


DM74 


A A 


U.»50 u.o 


0 5 


Iql - 4 mA 


DM74 




0 4 




ii 


Input Current at Maximum Input Voltage 


Vcc '^^x 


V, = 5.5V 


1 




1 


mA 


V,=7V 




0.1 




Uh 


High Level Input Current 


Vcc ~ 


V, = 2.4V 


40 






/uA 


Vf = 2.7V 




20 


50 


Ul 


Low Level Input Current 


Clock, Clear 


Vcc = 


V, = 0.4V 


-1 .6 


-0.4 




mA 


Data 


-1 .6 


-0.36 




Any 


V, =o.6v 






—2 


«os 


Short Circuit Output Current 


Vcc = Max<2) 


DM54 


-20 -57 


-30 -130 


N/A 


mA 


DM74 


-18 -57 


-30 -130 


-40 -100 


Ice 


Supply Current 


Vcc = Max{3) 


174, LSI 74, Sm 


45 65 


16 26 


90 144 


mA 


175, LSt75,S175 


30 45 


11 18 


60 96 



Notes 

(1) AIJ typical values are at S/qq = 5V, = 25°C. « 

(2) Not more than one output should be shorted at a time, and for DM54LS/74LS and DM74S duration of short circuit should not exceed one second. 

(3) With all outputs open and 4.5V applied to all data and clear inputs, Icc is measured after a momentary yound, then 4.5V applied to clock. 

(4) National Semiconductor temporarily reserves the right to ship DM54LS/DM74LS174, LSI 75 devices which have a minimum Iqs " 5.0 mA. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


, DM54/74 


DM54LS/74LS 


DM74S 


UNITS 


174, 175 


LS174, LS175 


S174, S175 


CONDITIONS 


MIN TYP MAX 


CONDITIONS 


MIN TYP MAX 


CONDITIONS 


MIN TYP MAX 


^MAX 


Maximum Clock Frequency 


Cl = 15 pF 
Rl = 4000 


30 40 


Cl = 15 pF 
RL = 2k$2 


30 40 


Cl = 15pF 
Rl = 280n 


75 110 


MHz 


tPLH 


Propagation Delay Time, 
Low-to- High Level Output 
From Clear (175 Only) 


14 25 


16 25 


10 15 


ns 


tPHL 


Propagation Delay Time, High-to- 
Low Level Output From Clear 


20 30 


23 35 


13 22 


ns 


tPLH 


Propagation Delay Time, Low-to- 
High Level Output From Clock 


14 25 


20 30 


8 12 


ns 


tPHL 


Propagation Delay Time, 4High-to- 
Low Level Output From Clock 


17 25 


23 35 


11.5 17 


ns 


*w 


Pulse Width 


Clock 




20 




20 




7 


ns 


Clear 


20 


20 


10 


tsETgp 


Setup Time 


Data Input 


20 


20 


5 


ns 


Clear Inactive-State 


30 


25 


5 


tHOLD 


Data Hold Time 


0 


5 


3 


ns 



Truth Table (Each Flip-Flop) 



INPUTS 


OUTPUTS 


CLEAR CLOCK D 


Q Q* 


L XX 
H t H 
H t L 
H L X 


L H 
H L 
L H 
Qo Qo 



H = High Level (steady state) 
L = Low Level (steady state) 
X = Don't Care 

t = Transition from low to high level 

Qq = The level of Q befoi-e the indicated steady-state input 

conditions were established, 
t = 175, LSI 75, and SI 75 only 



^ MSI 



DM54/DM74176J77,196XS196,197,LS197 



General Description 

These high-speed counters consist of four d-c coupled, 
master-slave flip-flops which are internally interconnected 
to provide either a divide-by-two and a divide-by-five 
counter (176, 196) or a divide-by-two and a divide-by- 
eight counter {177, 197). These counters are fully 
programmable; that is, the outputs may be preset to any 
state by placing a low on the count/load input and 
entering the desired data at the data inputs. The outputs 
will change independent of the state of the clocks. 

During the count operation, transfer of information to 
the outputs occurs on the negative-going edge of the 
clock pulse. These counters feature a direct clear which, 
when taken low, sets all outputs low regardless of the 
state of the clocks. 

These counters may also be used as 4-bit latches by 
using the count/load input as the strobe and entering 
data at the data inputs. The outputs will directly follow 
the data inputs when the count/load is low, but will 
remain unchanged when the count/load is high and the 
clock inputs are inactive. 

TYPICAL COUNT CONFIGURATIONS 176, 196 
ANDLS196 

The output of flip-flop A is not internally connected to 
the succeeding flip-flops; therefore, the count may be 
operated in three independent modes: 

1. When used as a BCD decade counter, the clock-2 
input must be externally connected to the 
output. The clock-1 input receives the incoming 
count, and a count sequence is obtained in accor- 
dance with the BCD count sequence truth table. 

2. If a symmetrical divide-by-ten count is desired 
for frequency synthesizers (or other applications 
requiring division of a binary count by a power of 
ten), the Qp output must be externally connected 
to the clock-1 input. The input count is then 
applied at the clock-2 input and a divide-by-ten 
square wave is obtained at output in accordance 
with the bi-quinary truth table. 

3. For operation as a divide-by-two counter and a 
divide-by-five counter, no external interconnections 



Presettable Decade and Binary Counters 



are required. Flip-flop A is used as a binary 
element for the divide-by-two function. The clock- 
2 input is used to obtain binary divide-by-five 
operation at the Qq, Qq, and Qq outputs. In this 
mode, the two counters operate independently; 
however, all four flip-flops are loaded and cleared 
simultaneously. 

177, 197 AND LS197 

The output of flip-flop A is not internally connected to 
the succeeding flip-flops; therefore the counter may be 
operated in two independent modes: 

1. When Used as a high-speed 4-bit ripple-through 
counter, output Q/^ must be externally connected 
to the clock-2 input. The input count pulses are 
applied to the clock-1 input. Simultaneous divi- 
sions by 2, 4, 8, and 16 are performed at the Q^, 
Qb, Qc/ and Qp outputs as shown in the truth 
table. . 

2. When used as a 3-bit ripple-through counter, the 
input count pulses are applied to the clock-2 input. 
Simultaneous frequency divisions by 2, 4, and 8 
are available at the Qb, Qc/ and Op outputs. 
Independent use of flip-flop A is available if the 
load and clear functions coincide with those of 
the 3-bit ripple-through counter. 



Features 

■ Performs BCD, bi-quinary, or binary counting 

■ Fully programmable 

■ Fully independent clear input 

■ Output Qa maintains full fan-out capability 
addition to driving clock-2 input 



TYPE 

176, 177 
196, 197 
LSI 96, LSI 97 



TYPICAL 
COUNT FREQUENCY 
CLOCK 1 CLOCK 2 



50 MHz 
50 MHz 
40 MHz 



25 MHz 
25 MHz 
20 MHz 



TYPICAL 
POWER 
DISSIPATION 

150mW 
240 rnW 
80 mW 



Connection Diagram 





13 


12 


11 


10 


9 


8 
























< 


0- 












< 










2 


3 


4 


5 


' 1' 



54176(J); 74176(J), (N); 54177(J); 74177(J), (N); 
54196/74196(J), (N); 54LS196/74LS196(J), (N), (W); 
541 97/741 97 (J), (N); 54LS197/74LS197(J), (N), (W) 



CLOCK GND 



DATA INPUTS 

Note: Low input to clear sets Qa, Qb. Qc and Qd 'ow- 
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LS196, LS197 To Be Announced In 1976 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DIVI54/74 


DM54LS/74LS 


UNITS 


176, 177 


196, 197 


LS196,LS197 


MIN TYP{1) MAX 


MIN TYPd) MAX 


MIN TYPdl MAX 


V|H 


High Level Input Voltage 




2 


2 


2 


V 


V,L 


Low Level Input Voltage 




DM54 


0.8 


0.8 


0,7 


V 


DM74 


0.8 


0.8 


0.8 


V, 


Input Clamp Voltage 


Vcc = Min 


l,=-12mA 


-1.5 


-1.5 




V 


1, =-18 mA 






-1.5 


'oh 


High Level Output Current 




-800 


-800 


-400 


MA 


Vqh 


High Level Output Voltage 


Vcc = Min, V,H =2V 
V|L = Max, Iqh ~ IVIax 


DM54 


2.4 3.4 


2.4 3.4 


2.5 3.4 


V 


DM74 


2.4 3.4 


2,4 3.4 


2.7 3.4 


•OL 


Low Level Output Current 




DM54 




16 


4 


mA 


DM74 


16 


16 


8 


Vol 


Low Level Output Voltage 


Vcc ~ 1^'" 
V,H = 2V 
V,L = Max{3) 


•oL = 4 mA 






0.4 


V 


loL = 8 mA, DM74 






0.5 


loL = 16mA 


0.2 t).4 


0.2 0.4 






Input Current at 
Maximum Input Voltage 


Data, Count/Load 




1 


1 


0.1 


mA 


Clear, Clock 1 


Vcc = Max, V, = 5.5V 




1 


1 


0.2 


Clock' 2 


176, 196 


1 


1 


0.4 


177, 197 


1 


1 


0.2 


1... 

•IH 


High Level Input Current 


Data, Count/Load 




40 


40 


20 


ma 


Clear, Clock 1 


Vcc = Max, V| = 2.4V 




80 


80 


40 


Clock 2 


V, =2.7V (LS196, LS197h 


176, 196 


120 


. 120 


80 


177. 197 


80 


. 80 


40 




Low Level Input Current 


Data, Count/Load 




-1.6 


-1.6 


-0.36 


mA 


Clear 


-3.2 


-3.2 


-0.72 


Clock 1 


Vcc = Max, V, - 0.4V 




-4.8 


-4.8 


-2.4 


Clock 2 




176, 196 


-4.8 


-6.4 


-2.8 


177,197 


-3.2 


-3.2 


-1.3 


•os 


Short Circuit Output Current 


- Vcc = Max(2) 


DM54 


-20 -57 


-20 -57 


-30 -130 


mA 


DM74 


-18 -67 


-18 -57 


-30 -130 


'cc 


Supply Current 


Vcc = Max(4) 


30 48 


39 54 


16 27 


mA 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

{2) Not more than one output should be shorted at a time, and for DM54LS/74LS duration of short circuit should not exceed one second. 

(3) Qa outputs are tested at specified Iql P'"s the limit value of I n_ for the clock-2 input. This permits driving the clock-2 input while maintaining full fan-out capability. 

(4) Ice 's measured with all inputs grounded and all outputs open. 
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Switching Characteristics Vcc = 5V, = 25° C 









FROM 
(INPUT) 






DM54/74 


DM54LS/74LS 






PARAMETER 




TO 
(OUTPUT) 


COIMDJTIONS 


176, 177 


196. 197 


CONDITIONS 


LSI 96 


LS197 


UNITS 








MIN TYP 


MAX 


MIN 


TYP 


MAX 


MIN TYP 


MAX 


MIN 


TYP 


MAX 




*MAX 


Maximum Input Count Frequency 


Clock 1 


Qa 




35 50 


40 


50 






30 40 


30 


40 




MHz 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 1 


Qa 




9 13 


9 13 




8 15 


8 15 


ns 


*PHl. 


Propagation Delay Time, 
High-to-Low Level Output 




1 1 


17 




11 


16 




13 


20 




14 


21 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 2 


Qb 




12 


18 




12 


18 




16 24 




12 


19 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 




14 


21 




14 


21 




22 


33 




23 


35 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 2 


Qc 




27 


41 




24 


36 




38 


57 




34 


51 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Cl = 15 pF 


34 


51 




28 


42 


Cl = 15 pF 


41 


62 




42 


63 


ns 


tPLH 


Propagation Delay Time, 






176, 196 


Rl = 4oon 


13 


20 




14 


21 


Rl =2kn(5) 


12 


18 




ns 




Low-to-High Level Output 


Clock 2 




177, 197 




44 


66 




36 _ 


54 








55 


78 


tPHL 


Propagation Delay Time, 


Qd 


176, 196 




17 


26 


16 23 




30 


45 




ns 




High-to-Low Level Output 






177, 197 




50 


75 




42 


63 








63 


95 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


A, B, C, D 


Qa,Qb,Qc,Qd 




19 


29 




16 


24 




20 


30 




18 


27 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 




31 


46 




25 


38 




29 


44 




29 


44 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Load 


Any 




29 


43 




22 


33 




27 


41 




26 


39 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 




32 


48 




24 


36 




30 


45 




30 


45 




tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Clear 


Any 




- 32 


48 




25 


37 




34 


-51 




34 


51 


ns 


tw 


Pulse Width 


Clock-1 Input 










14 


14 




20 


20 








Clock-2 Input 










28 


28 




30 


30 








Clear 










25 


25 




15 


15 






Load 










20 


20 




20 


20 




tHOLD 


Input Hold Time 


High-Level Data 










tw(tlOAD) 






tw<LOAD) 


tw(LOAD) 


ns 






Low- Level Data 










tw<LOAD) 


tw(LOADf 




tw(LOAD) 


tw(LOAD) 


tSETUP 


Input Setup Time 


High- Level Data 










15 


10 




10 


10 


ns. 






Low-Level Data 










20 


15 




15 


15 


tENABLE 


Count Enable Time(6) 






25 


30 




20 


20 


ns 



iS) Load circuit, input conditions, and voltage wavefornns are the same as those for the 176, 177 except that for the LS196, LS197 tr < 15 ns, tf < 6 ns, and Vref = 1.3V (as opposed to 1.5V). 
(6) Count enable time is the interval immediately preceding the negative-going edge of the dock pulse during w^ich interval the count/load and clear inputs must both be high to ensure counting. 
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DM54/DM74176,177,196XS196,197,LS197 



Truth Tables 



176, 196. LSI 96 
DECADE (BCD) 
(See Note A) 



176, 196, LSI 96 
BI QUINARY (5-2) 



COUNT 


OUTPUT 


Qd 


Qc 


Qb 


Qa 


0 


L 


L 


L 


L 


1. 


L 


L 


L 


H 


2 


L 


L 


H 


L 


3 . 


L 


L 


H 


H 


4 


L 


H 


L 


L 




L 


H 


L 


H 


6 


L 


H 


H 


L 


7 


L 


H 


. H 


H 


8, 


H 


L 


L 


L 


9 


H 


L 


L 


H 



H = High Level, L = Low Level 
Notes: 

(A) Output Qj\ connected to clock-2 input. 

(B) Output Qq connected to clock-1 input. 



(See Note B) 


COUNT 


OUTPUT 


Qa 


Qd 


Qc 


Qb 


0 


L 


L 


L 


L 


1 ; 


L 


L 


L 


H 


2 


L 


L 


H 


L 


3 


L 


L 


H 


H 


4 


L 


H 


L 


L 


5 


H 


L 


L 


L 


6 


H 


L 


L 


H 


7 


H 


L 


H 


L 


8 


H 


L 


H 


H 


9 


H 


H 


L 


L 



177, 197, LSI 97 
(See Note A) 



COUNT 


OUTPUT 


Qd 


Qc 


Qb 


Qa 


0 


L 


L 


L 


[_ 


1 


L 


L 


L 


. H 


2 


L 


L 


H 


L 


3 


L 


L 


H 


H 


4 


L 


H 


. L 


L 


■ 5 


L 


H 


L 


H 


6 


L 


H 


H 


L 


7 


L 


H 


H 


H 


8 


H 


L 


L 


L 


9 


H 


L 


L . 


H 


10 


H 


L 


H 


L 


11 


H 


L 


H 


H 


12 


H 


H 


L 


L 


13 


H 


H 


L 


H 


14 


H 


H 


H 


L 


15 


H 


H 


H 


H 



Logic Diagrams 



196, LSI 96 



197, LSI 97 



COUNT/ lIL_rjr \ r" " 

LOAD \- -i t 



CLEAR 
CLOCK 1 



7^ 



DATA A 



(4) 



(13)1 rv^ ^ ^ 



to 



PRESET 
-C1>T Qa " 
CLEAR 

J PRESET 

-0>CLK Qb - 
— K 

CLEAR 



PRESET 
>T Oq 
CLEAR 



r-" — — 



COUNT/ (1) 

LOAD 



o- 



PRESET 
-0>T Qa 
CLEAR 

PRESET 
-C>T Qb 
CLEAR 



PRESET 
>T Qc ■ 
CLEAR 



PRESET 
>T Qd 
CLEAR 
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DM 54/ DM74180 



General Description 



9- Bit Parity Generators/ Checkers 



These universal 9-bit (8 data bits plus 1 parity bit) 
parity generators/checkers feature odd/even outputs and 
control inputs to facilitate operation in either odd or 
even parity applications. Depending on whether even 
or odd parity is being generated or checked, the even or 
odd inputs can be utilized as the parity or 9th-bit input. 
The word-length capability is easily expanded by 
cascading. 



Input buffers are provided so that each data input 
represents only one normalized series 54/74 load. A full 
fan-out to 10 normalized series 54/74 loads is available 
from each of the outputs at a low logic level. A fan-out 
to 20 normalized loads is provided at a high logic level 
to facilitate the connection of unused inputs to used 
inputs. 



Connection Diagram 



Truth Table 



1" 


13 


12 


11 


10 


9 


8 














































t 


2 


3 


4 


S 


. |. 



INPUTS 


OUTPUTS 


2 OF H's AT 
A THRU H 


EVEN 


ODD 


. 2 
EVEN 


ODD 


EVEN 


H 


L 


H 


L 


ODD 


H 


L 


L 


H 


EVEN 


L 


H 


L 


H 


ODD 


L 


H 


H 


L 


X 


H 


H 


L 


L 


X 


L 


L 


H 


H 



H = High Level, L = Low Level, X = Don't Care 



EVEN ODD 2;-EVEN S-ODD GND 
INPUT INPUT OUTPUT OUTPUT 



54180(J), (W); 74180{J), (N), (W) 



Logic Diagram 



DATA 
INPUTS 



ODD (4) 
INPUT 

EVEN <3) 
INPUT 






(5) SE^N 
OUTPUT 



DODD 
OUTPUT 
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Etectrtcat Characteristic$ over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 




UNITS 


180 ; 


MfN TYPd) MAX 


V|H 


High Level Input Voltage 




2 ' ■ 


v 


V(L 


Low Level Input Voltage 




0.8 


V 


V| 


Input Clamp Voltage 


Vcc =Min, 1, =-12mA 


-1-5 


V 


•oh 


High Level Output Current 




-800 


HA 


VoH 


Hi^ Level Output Voltage 


Vcc - Min, V,H = 2V 
V,L =0.8V, loH =-800iuA 


2.4 


V 


«0L 


Low Level Output Current 




16 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min,V,H »2V 
V|L =0.8V, loL * 16 mA 


0.4 


y 


U 


Input Current at Maximum Input Voltage 


Vcc = Max, V, = 5.5V 


1 ' 


mA 


l|H 


High Level Input Current 


Any Data Input 


Vcc = Max, V, » 2.4V 


40 


juA 


Even or Odd Input 


80 


Ml. 


Low Level Input Current 


Any Data Input 


Vcc = Max, V, = 0.4V 


-1.6 


mA 


Even or Odd Input 


-3.2 


ios 


Short Circuit Output Current 


Vcc = Max(2) 


DM54 


-20 -55 


mA 


DM74 


-18 -55 


Ice 


Supply Current 


Vcc = Max(3) 


DM54 


34 49 


mA 


DM74 


34 56 



Notes 

(1) All typical values are at Vcc* 5V,Ta=' 25** C. 

(2) Not more than one output should be shorted at a time. 

(3) Ice is measured with even and odd inputs at 4.5V, alt other inputs and outputs open. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


CONDITIONS 


DM54/74 
180 

MIN TYP MAX 


UNITS 


tPLH 


Propagation Delay Time, 
Low-to High Level Output 


Data 


2 Even 


Cl = 15pF, =400^2 
Odd Input Grounded 


40 60 


ns 


tpHL 


Propagation Delay Time, 
High to-Low Level Output 


45 68 


ns 


tptH 


Propagation Delay Time, 
Low-to-High Level Output 


Data 


S Odd 


32 48 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


25 38 


ns 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Data 


2 Even 


Cl = 15 pF, Rl =40012 
Even Input Grounded 


32 48 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


25 38 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Data 


S Odd 


40 60 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


45 68 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Even or Odd 


2 Even or 2 Odd 


Cl « 15 pF, Rl » 40012 


13 20 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


7 10 


ns 
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DIVI54/DM74181 



Arithmetic Logic Unit/Function Generators 



General Description 

These arithmetic logic units (ALU)/function generators 
perform 16 binary arkhmetic operations on two 4-bit 
words, as shown in Tables 1 and 2. These operations are 
selected by the four function-select lines (SO, S1, S2, S3) 
and include addition, subtraction, decrement, and straight 
transfer. When performing arithmetic manipulations, the 
internal carries must be enabled by applying a low-level 
voltage to the mode control input (M), A full carry 
look-ahead scheme is available in these devices for fast, 
simultaneous carry generation by means of two cascade- 
outputs (P and G) for the four bits in the package. 
When used in conjunction with the DM541 82/DIVI74182 
full carry look-ahead circuits, high-speed arithmetic 
operations can be performed. The typical addition times 
shown below illustrate how little time is required for 
addition of longer words, when full carry look-ahead is 
employed. The method of cascading 182 circuits with 
these ALU's to provide multi-level full carry look-ahead 
is illustrated under typical applications data for the 
DM54182/DM74182. (Continued) 



Features 

■ Arithmetic operating modes: 

Addition 
Subtraction 

Shift operand A one position 

Magnitude comparison 

Plus twelve other arithmetic operations 

■ Logic function modes: 

EXCLUSIVE^OR 
Comparator 

AND,NAND,OR,NOR 
Plus ten other logic operations 

■ Full look-ahead for high-speed operations on long 
words 



Connection Diagram 

INPUTS OUTPUTS 



Vcc A1 B1 A2 B2 A3 B3 8 C„+4 P A=B F3 



u 


23 


22 


21 


20 


19 


18 


17 . 


16 


15 


14 


13 




I 


7 I 






b I 


> < 


b ( 


b 


< 


b I 


b 








rO 




0- 




C 


> 












< 


> < 










1 


2 


3 


4 


S 


6 


7 


8 


9 


10 


11 |12 



BO AO S3 S2 SI so Cn M FO F1 F2 GND 
INPUTS OUTPUTS 

54181(J);74181(J), (N) 



Pin Designations 



DESIGNATION 


PIN NOS. 


FUNCTION 


A3, A2, A1, AO 


19,21, 23,2 


WORD A INPUTS 


B3, B2, B1,B0 


18, 20, 22, 1 


WORD B INPUTS 


S3, S2, SI. SO 


3,4, 5,6 


FUNCTION-SELECT 
INPUTS 


Cn 


7 


INV. CARRY INPUT 


M 


8 


MODE CONTROL 
INPUT 


F3, F2, F1, FO 


13, 11, 10,9 


FUNCTION OUTPUTS 


A = B 


14 


COMPARATOR OUTPUT 


P 


15 


CARRY PROPAGATE 
OUTPUT 




16 


INV. CARRY OUTPUT 


G 


. 17 


CARRY GENERATE 
OUTPUT 


Vcc 


24 


SUPPLY VOLTAGE 


GND 


12 


GROUND 



NUMBER 
OF 
BITS 


TYPICAL ADDITION TIMES 


PACKAGE COUNT 


CARRY METHOD 
BETWEEN 
ALU's 


ARITHMETIC/ 
LOGIC UNITS 


LOOK AHEAD 
CARRY GENERATORS 


1 to 4 


20 ns 


1 


0 


NONE 


5 to 8 


30 ns 


2 


0 


RIPPLE 


9 to 16 


30 ns 


3 or 4 


1 


FULL LOOK-AHEAD 


17 to 64 


50 ns 


5 to 16 


2 to 5 


FULL LOOK-AHEAD 
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General Description (Continued) 



If high speed is not important, a ripple-carry input 
(Cn) and a ripple-carry output (Cr,+4) are available. 
However, the ripple-carry delay has also been minimized 
so that arithmetic manipulations for small word lengths 
can be performed without external circuitry. 

These circuits will accommodate active-high or active- 
low data, if the pin designations are interpreted as 
shown below. 

Subtraction is accomplished by 1's complement addition 
where the 1 's complement of the subtrahend is generated 
internally. The resultant output is A— B— 1, which 
requires an end-around or forced carry to provide A— B. 

The 181 can also be utilized as a comparator. The A = B 
output is internally decoded from the function outputs 
(FO, F1, F2, F3) so that when two words of equal 
magnitude are applied at the A and B inputs, it will 
assume a high level to indicate equality (A = B). The ALU 
should be in the subtract mode with Cn = H when 
performing this comparison. The A « B output is open- 
collector so that it can be wire-AND connected to give a 
comparison for more than four bits* The carry output 
(Cn+4) can also be used to supply relative magnitude 



information. Again, the ALU should be placed in the 
subtract mode by placing the function select inputs S3, 
S2, SI , SO at L, H, H, L, respectively. 

These circuits have been designed to not only incorporate 
all of the designer's requirements for arithmetic opera- 
tions, but also to provide 16 possible functions of two 
Boolean variables without the use of external circuitry. 
These logic functions are selected by use of the four 
function-select inputs (SO, SI, S2, S3) with the mode- 
control input (M) at a high level to disable the internal 
carry. The 16 logic functions are detailed in Tables 1 
and 2 and include exclusive-OR, NAND, AND, NOR, 
and OR functions. 



ALU SIGNAL DESIGNATIONS 

The DM54181/DM74181 can be used with the signal 
designations of either Figure 1 or Figure 2. 

The logic functions and arithmetic operations obtained 
with signal designations as in Figure 1 are given in 
Table 1; those obtained with the signal designations of 
Figure 2 are given in Table 2. 



PIN NUMBER 


2 


1 


23 


22 


21 


20 


19 


18 


9 


10 


11 


13 


7 


16 


15 


17 


Active-High Data (Table 1) 


AO 


BO 


A1 


81 


A2 


B2 


A3 


83 


FO 


F1 


F2 


F3 


Cn 


Cn+4 


X 


Y 


Active-Low Data (Table 11) 


AO 


BO 


A1 


B1 


A2 


B2 


A3 


B3 


FO 


F1 


F2 


F3 


Cn 


Cn+4 


P 


G 



INPUT Cn 


OUTPUT Cn+4 


ACTIVE-HIGH DATA 
(FIGURE 1) 


ACTIVE-LOW DATA 
(FIGURE 2) 


H 


H 


A<B 


A> 8 


H 


L 


A>B 


A<B 


L 


H 


A<B 


A>B 


L 


L 


A>B 


A<B 



TABLE 1 



(2) (1) (23) (22) (21) (20) (19) (18) 

I I I I II II 

AO BO A1 81 A2 B2 A3 83 



FO F1 n F3 C(,+4 Y X 



III? 

(9) (10) (11) (13) (16), 



11 



(12) (11» 

FIGURE 1 



(3) (4) (1) (2) (14) (16) (6) (6) 



YO XO Y1 XI Y2 X2 Y3 X3 



1 — ? — r 











ACTIVE HIGH DATA 




SELECTION 




IVI= H 
LOGIC 
FUNCTIONS 


IVI = L; ARITHMETIC OPERATIONS 


S3 


S2 


SI 


SO 


Cn = H (no carry) 


Cn - L (with carry) 


L 


L 


L 


L 


F = A 


F = A 


F = A PLUS 1 


L 


L 


L 


H 


F = A + B 


F = A + 8 


F = (A + 8) PLUS 1 


L 


L 


H 


L 


F = AB 


F = A + B 


F = (A + B) PLUS 1 


L 


L 


H 


H 


F = 0 


F- MINUS 1 (2'sCOMPL) 


F = ZERO 


L 


H 


L 


L 


F = AB 


F = A PLUS AB 


F„= A PLUS AB PLUS 1 


L 


H 


L 


H 


F = B 


F = (A + 8) PLUS AB 


F = (A+ B) PLUS AB PLUS 1 


L 


H 


H 


L 


F = A © B 


F = AMINUSBMINUS1 


F = AMINUSB 


L 


H 


H 


^ 


F = AB 


F = AB MINUS 1 


F = AB 


H 


L 


L 


L 


F = A+ B 


F=APLUS AB 


F = A PLUS AB PLUS 1 


H 


L 


L 


H 


.F = A © B 


F = APLUSB 


F = A PLUS B PLUS 1 


H 


L 


H 


L 


F = B 


F = (A + B) PLUS AB 


F = (A+B) PLUS AB PLUS 1 


H 


L 


H 


H 


F = AB 


F = AB MINUS 1 


F = AB 


H 


H 


L 


L 


F = 1 


F = APLUSA* 


F = APLUSAPLUS 1 


H 


H 


L 


H 


F = A+B 


F = (A + 8) PLUS A 


F = (A+B) PLUS A PLUS 1 


H 


H 


H 


L 


F = A+ 8 


F = (A + B) PLUS A 


F = (A + B) PLUS A PLUS 1 


H 


H 


H 


H 


F = A 


F = AMINUS1 


F = A 



*Each bit is shifted to the next more significant position. 
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General Description (Continued) 

(2) (II (23) (Z2) (21) (20] (191 11B| 

U H U 



AO BO A1 SI A2 



FO F1 fZ F3 Cn-i-4 



rrTT~T 

(9) (10) (11) (13) (16 



(16) (17) (15) 



(3) (4) (1) (2) (14) (15) (5) (W 

f ,6 



Ml Si) i>m iia; r-ii \m 

U u 



G1 PI G2 P2 G3 P3 



I I 

(11) (9) 

FIGURE 2 



SELECTION 


ACTIVE LOW DATA 


M» H 
LOGIC 

FUNCTIONS^ 


M = L; ARITHMETIC OPERATIONS 


S3 


S2 


SI 


SO 


Cn = L (no carry) 


Cn =s H (with carry) 


L 


L 


L 


L 


F = A 


F = A MINUS 1 


F = A 


L 


L 


L 


H 


AB 


F = AB MINUS 1 


F = AB 


L 


L 


H 


L 


F = A + B 


F = AB MINUS 1 


F = AB 


L 


L 


H 


H 


F = 1 


F = MINUS 1 (2's COMP) 


F = ZERO 


L 


H 


L 


L 


F = A+8 


F = A PLUS (A + B} 


F = A PLUS (A + B) PLUS 1 


L 


H 


L 


H 


F = B 


F = AB PLUS (A + B) 


F = AB PLUS (A + B) PLUS 1 


L 


H 


H 


L 


F = A (?) B 


F = A MINUS B MINUS 1 


F = AMIIMUSB 


L 


H 


H 


H 


F = A+ B 


F = A+B 


F = (A+B) PLUS 1 




L 


U 


L 


F = AB 


F = APLUS (A + B) 


F = APLUS (A + B) PLUS 1 


H 


L 


L 


H 


F = A © B 


F = A PLUS B 


F = APLUSBPLUS 1 


H 


L 


H 


L 


F = B 


F = AB PLUS (A + B) 


F = ABPLUS (A + B) PLUS 1 


H 


L 


H 


H 


F = A+ B 


F = A+B 


F = (A + B) PLUS 1 


H 


H 


L 


L 


F = 0 


F = A PLUS A* 


: F = A PLUS A PLUS 1 


H 


H 


L 


H 


F = AB 


F = ABPLUSA 


F = AB PLUS APLUS 1 


H 


H 


H 


L 


F=A8 


F = AB PLUS A 


F = AB PLUS A PLUS 1 


H 


H 


H 


H 


F==A 


F = A 


F = A PLUS 1 



*Each bit is shifted to the next more significant position. 
Electrical Characteristics over recommended operating free-air temperature range (unless Otherwise noted) 



PARAMETER 


CONDITIONS 


DM54/74 
181 

ivilnl 1 Yr\ li iViAA 


UNITS 


ViH 


High Level lnput Voltage 




2 


V 


V,L 


Low Level Input Voltage 




0-8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, 1, =-12 mA 


-1.5 


V 


'oh 


High Level Output Current 
(Any Output Except A = B) 




-800 


fxA 


•oh 


High Level Output Current 
(A - B Output Only) 


Vcc ' Min, V,H = 2Vx 
V,L = 0.8V, VoH ' 5.5V 


250 


juA 


VOH 


High Level Output Voltap 
(Any Output Except A =« B) 


Vcc = Mm,V,H »2V 
V,L =0.8V, toH =-80bAtA 


2.4 


V 


«0L 


Low Level Output Current 




16 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H - 2V 
V|L = 0.8V, loL = 16 mA 


0.4 


V 


it 


Input Current at Maximum Input Voltage 


Vcc = Max. V, = 5.5V 


1 


mA 


■iH 


High Level Input Current 


Mode Input 


Vcc = Max, V| = 2.4V 


40 


HA 


Any A or 8 Input 


120 


Any S Input 


160 


Carry Input 


200 


'iL 


Low Level Input Current 


Mode Input 


Vcc = Max, V, = 0.4V 


-1.6 


mA 


Any A or B Input 


-4.8 


Any S Input 


-6.4 


Carry Input 


-8.0 


I OS 


Short Circuit Output Current 
(Any Output Except A » B) 


Vcc«Max(2) ' . 


DM54 


-20 -55 


mA 


DM74 


-18 -57 


Ice 


Supply Current 


Vcc = Max(3) 


Condition A 


DM54 


88 127 


mA 


DM74 


88 140 


Condition B 


DM54 


92 135 


DM74 


92 150 



Notes 

(1) All typical values are at VqC = Ja = 25°C. 

(2) Not more than one output should be shorted at a time. 

(3) With outputs open, Iqq is measured for the following conditions: 

A. SO through S3, M, and A inputs are at 4.5V, all other inputs are grounded. 

B. SO through S3 and M are at 4.5V, all other inputs are grounded. 
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Switching Characteristics Vcc = 5V, T^ = 25°C 



PARAMETER 


FROM (INPUT) 


TO 
(OUTPUT) 


CONDITIONS 


DM54/74 


UNITS 


181 


MIN , TYP MAX 


tPLH 


Propagation Delay Time, Low-to-High Level Output 








9 18 


ns 


tpHL 


Propagatioh Delay Timej High-to-Low Level Output 


13 19 


tpLH 


Propagation Delay Time, Low-to-High Level Output 


Any A or B 




M = OV, SO = S3 4.5V 
SI = S2 = OV (SUM mode) 


20 30 


ns 


tpHL 


Propagation Delay Time, High-to-Low Level Output 


22 33 


tpLH 


Propagation Delay Time, Low-to-High Level Output 


Any , A or B 


Cn+4 


M = OV, SO = S3 = OV 

SI =S2 = 4.5V (DIFF mode) 


20 30 


ns 


tpHL 


Propagation Delay Time, High-to-Low Level Output 


22 33 


tpLH 


Propagati oh- Delay Time, Low-to-High Level Output 




Any F 


M = OV 

(SUM or DIFF mode) 


11 19 


ns 


tpHL 


Propagation Delay Time, High-to-Low Level Output 


12 18 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


Any A or B 


G 


M = 0V,S0 = S3 = 4.5V 
SI =S2 = 0V (SUM mode) 


13 19 


- ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 


14 19 


tpLH 


Propagation Delay Time, Low-to-High Level Output 


Any A or B 


G 


M = OV, SO = S3 = OV 

SI =S2 = 4.5V (DIFF mode) 


12 20 


ns 


tpHL 


Propagation Delay Time, High-to-Low Level Output 


15 25 


tpLH 


Propagation Delay Time, Low-to-High Level Output 


Any A or B 


P 


M = OV. SO = S3 = 4.5V 
SI = S2 = OV (SUM mode) 


12 19 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 


17 25 


tpLH 


Propagation Delay Time, Low-to-High Level Output 


Any A or B 


P 


M = OV, SO = S3 = OV 

SI =S2 = 4.5V (DIFF mode) 


14 25 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 


17 25 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


Ai or Bj 


Fj 


M = OV, SO = S3 = 4.5V 
SI = S2 = OV (SUM mode) 


18 30 


ns 


tpHL 


Propagation Delay Time, High-to-Low Level Output 


19 30 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


Aj or Bj 


Fi 


M = 0V,S0 = S3= OV 

SI =S2 = 4.5V (DIFF mode) 


14 24 


ns 


tpHL 


Propagation Delay Time, High-to-Low Level Output 


14 24 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


Aj or Bj 


Fj 


M = 4.5V (logic mode) 


17 28 


ns 


tpHL 


Propagation Delay Time, High-to-Low Level Output 


19 30 


tpLH 


Propagation Delay Time, Low-to-High Level Output 


Any A or B 


A= B 


M = OV, SO = S3 = OV 

SI =S2 = 4.5V (DIFF mode) 


26 40 


ns 


tpHL 


Propagation Delay Time, High-to-Low Level Output 


25 40 



Parameter Measurement Information 

LOGIC MODE TEST TABLE 
FUNCTION INPUTS: SI = S2 = M = 4.5V, SO = S3 = OV 



PARAMETER 


INPUT 
UNDER 
TEST 


OTHER INPUT 
SAME BIT 


OTHER DATA INPUTS 


OUTPUT 
UNDER 
TEST 


OUTPUT 
WAVEFORM 


APPLY 
4.5V 


APPLY 
GND 


APPLY 
4.5V 


APPLY 
GND 


tpLH 


A| 


Bi 


None 


None 


Remaining 
A and B, 


Fi 


Out-of-Phase 


tpHL 


^PLH 


Bi 


Ai 


None 


None 


Remaining 
A and B, 




Out-of-Phase 


tpHL 
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Parameter Measurement Information (Continued) 



SUM MODE TEST TABLE 
FUNCTION INPUTS: SO = S3 = 4.5V, SI = S2 = M = OV 



PARAMETER 


INPUT 
UNDER 
TEST 


OTHER INPUT 
SAME BIT 


OTHER DATA INPUTS 


OUTPUT 
UNDER 
TEST 


OUTPUT 


APPLY 


APPLY 


APPLY 


APPLY 


WAVEFORM 




4.5V 


GND 


4.5V 


GND 




tpLH 


A, 




None 


Remaining 




F, 


In-Phase 


tpHL 


B, 


A and B 


tpLH 


Bi. 




None 


Remaining 


Cn 


Fi 


In-Phase 


tpHL 




Ai 


A and B 






tpLH 




Bi 


None 


None 


Remaining 


P 


. In-Phase 


tpHL 


A, 


A and B, 




tpLH 


Bi 


A, 


None 


None 


Remaining 


P 


In-Phase 


tpHL 






A and B, 




tpLH 


Ai 


None 


B, 


Remaining 


Remaining 


G 


In-Phase 


'fpHL 






B 


A, Cn 




■ - - tpLH 


Bi 


None 


A, 


Remaining 


Remaining 


G . 


^ In-Phase 


tpHL 






B 


A, Cn 




■fpLH 


Cn 


None, 


None 


All 


All 


Any F 


, In-Phase 


tpHL 


A 


B 


or Cn,4 


tpLh 


Ai 


None 


B, 


Remaining 


Remaining 


•CnM 


Out-of-Phase 


tpHL 




B 


A, Cn . 




tpLH 


B, 


None 


Ai 


Remaining 


Remaining 


Cn.4 


Out-of-Phase 


■ tpHL 




B 


A, Cn 



□IFF MODE TEST TABLE 
FUNCTION INPUTS: SI = S2 = 4.5V, SO = S3 = M = OV 



PARAMETER 


INPUT 
UNDER 
TEST 


OTHER INPUT 
SAME BIT 


OTHER DATA INPUTS 


OUTPUT 
UNDER 
TEST 


OUTPUT 


APPLY 


APPLY 


APPLY 


APPLY 


WAVEFORM 




4.5V 


GND 


4.5V 


GND 




■tpLH 


Ai 


None 


Bj 


Remaining 


Remaining 


F, 


In-Phase 


tpHL 




A 


B, Cn 




tpLH 


Bi 


A, 


None 


Remaining 


Remaining 


Fj 


Out-of-Phase, 


■fpHL 


A 


B,Cn 




tpLH 


Ai 


None 


Bi 


None 


Remaining 


P 


In-Phase 


tpHL 




A and B, Cn 




tpLH 


Bi , 




None 


None 


Remaining 


P 


Out-of-Phase 


tpHL 


Aj 


A and B, Cn 




tpLH 




Bi 


None 


None 


Remaining 


G 


In-Phase 


tpHL 


Aj 


A and B, Cn 


tpLH ' 


B, 


None 




None 


Remaining 


G 


Out-of-Phase. 


tpML 


Aiv 


A and B, Cn 


tpLH 


■ Aj 


None 


B, 


Remaining 


Remaining 


A = B 


In-Phase 


tpHL / 




A 


B,Cn 


tpLH 


Bi 


Ai 


None 


Remaining' 


Remaining 


A = B 


Out-of-Phase 


tpHL 




A 


B,Cn 




tpLH 


Cn ■ 


None 


None 


All 


' None 


CnM 


In-Phase 


tpHL 


A and B 


or any F 


tpLH 


Ai 


B, 


None 


None 


Remaining 


Cn.4 


Out-of-Phase 


tpHL 




A, B, Cn 




tpLH 


Bi 


None 


Aj 


None 


Remaining 


CnM 


In-Phase 


tpHL 




A, B, Cn 
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DM54/DM74182,S182 



General Description 



Look -Ahead Carry Generators 



These circuits are high-speed, look-ahead carry gener- 
ators, capable of anticipating a carry dcross four binary 
adders or groups of adders. They are cascadable to 
perform full look-ahead across n-bit adders. Carry, 
generate-carry, and propagate-carry functions are 
provided as shown in the pin designation table. 

When used in conjunction with the 181 arithmetic logic 
unit, these generators provide high-speed carry look-ahead 
capability for any word length. Each "182 or S182 
generates the look-ahead (anticipated carry) across a., 
group of four ALU's and, in addition, other carry look- 
ahead circuits may be employed to anticipate carry 
across sections of four look-ahead packages up to n-bits. 
The method of cascading circuits to perform multi-level 
look-ahead is illustrated under typical application data. 

Carry input and output of the ALU's are in their true 
form, and the carry propagate (P) and carry generate (G) 
are in negated form; therefore, the carry functions (inputs, 
outputs, generate, and propagate) of the look-ahead 



generators are implemented in the compatible forms for 
direct connection to the ALU. Reinterpretations of 
carry functions, as explained on the 181 data sheet are 
also applicable to and compatible with the look-ahead 
generator. Positive logic equations for the 182 and 
S182are: 

Cn+^ = Gp + POCn 

Cn+y =G1 +P1 G0 + P1 POCn 

Cn+2 = G2 -f- P2 G 1 + P2 PI GO + P2 PI PO C^ 

G = G3 {P3 + G2) {P3 + P2 + G1 ) (P3 -f- P2 + Pi + GO) 

P = P3P2P1 PO 



Features 



182 
SI 82 



TYPICAL 
PROPAGATION 
DELAY TIME 

12 ns 
7 ns 



TYPICAL POWER 
DISSIPATION 



180 mW 
260 mW 



Connection Diagram 



Pin Designations 



^n+x ''ti+y , 



0 o. 



^ — 0 — — m5 — 0 — c:^ 



G1 PI GO PO G3 P3 P GIMD 

— OUTPUT 



INPUTS 

54182(J); 74182(J), (N); 74S182(N) 



OESIGNATIOIM 


PIN NOS. 


FUNCTION 


GO, G1, G2,.G3 


3, 1, 14,5 


ACTIVE LOW 
CARRY GENERATE INPUTS 


PO, PI , P2, P3 


4,2, 15,6 


ACTIVE LOW 
CARRY PROPAGATE INPUTS 




13 


CARRY INPUT 


Cn+x,Cn^y, 


12, 11,9 


CARRY OUTPUTS 


G 


10 


ACTIVE LOW 
CARRY GENERATE OUTPUT 


P 


7 


ACTIVE LOW 
CARRY PROPAGATE OUTPUT 


Vcc 


16 


SUPPLY VOLTAGE 


GND 


8 , 


GROUND 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


Ulvlt34/ /'t 


UlVl/4b 


UNITS 


182 


S182 


MIN TYP(1) MAX 


MIN TYP(l) MAX 


V|H 


High Level Input Voltage 




2 


2 


V 


V|L 


Low Level Input Voltage 




0.8 


0.8 


V 


' V, 


Input Clamp Voltage 


Vcc =Min 


l, = -12mA 


-1 .5 




V 


1, = -18 mA 




-1.2 


'oH 


High Level Output Current 




-800 


-1000 


iuA 


VOH 


High Level Output Voltage 


Vcc = Min, V|H = 2V 
V|L = O.Sy, loH = Max 


D1V154 


2,4 


N/A 


V 


DM74 


2.4 


2.7 3.4 


Iql 


Low Level Output Current 




16 


20 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V|H = 2V ^ 
V|L = 0.8V, Iql = Max 


0.4 


0.5 


V 


h 


Input Current at Maxinnum Input Voltage 


Vcc = Max, V| = 5.5V 


1 


1 


mA 


•iH 


High Level Input Current 


Cn Input 


V, = 2.4V (182) 

Vcc = Max 

V| = 2.7V (8182) 


80 


50 


pA 


P3 Input 


120 


100 


P2 Input 


1 60 


1 50 


PO, PI, or G3 Input 


200 


200 


GO or G2 Input 


360 


350 


G1 Input 


400 


400 


l|L 


Low Level input Current 


Cn Input 


V,= 0.4V (182) 

Vcc - Max 

V| = 0.5V (8182) 


-3.2 


-2 


mA 


P3 Input 


-4.8 




P2 Input 


-6.4 


-6 


PO, PI, or G3 Input 


-8.0 


-8 


GO or G2 Input 


-14.4 


-14 


G1 Input 


-16 


-16 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-40 -100 


-40 -100 


mA 


•CCH 


Supply Current, All Outputs High 


Vcc ,^ 5V(3) 


27 


35 


mA 


'CCL 


Supply Current, All Outputs Low 


Vcc = Max(4) 


DM54 


45 65 


N/A 


mA 


DM74 


45 72 


69 109 



(1) All typical values are at Vcc = 5V, Ta = 25° C. 

(2) Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

(3) 'cCH 's measured with all outputs open, inputs P3 and G3 at 4.5V, and all other inputs grounded. 

(4) 'cCL is measured with all outputs open; inputs GO, G1 , and G2 at 4.5V, and all other inputs grounded. 



Switching Characteristics Vqc = 5V, = 25°C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


CONDITIONS 


DM54/74 


DM74S 


UNITS 


182 


S182 


MIN TYP MAX 


MIN TYP MAX 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


GO, G1, G2, G3, 
PO, PI, P2, or P3 


or Cn^-z 


Rl = 400^2 
Cl = 15 pF 
(182) 


■ 11 17 


4.5 7 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


13 22 


4.5 7 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


GO, G1, G2, G3, 
PI, P2, or P3 


G 


11 17 


5 7.5 


ns 


<PHL 


Propagation Delay Time, 
High-to-Low Level Output 


13 22 


7 10.5 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


P0,,P1, P2, or P3 


P 


Rl = 28012 
Cl - 15 pF 
(SI 82) 


11 17 


4.5 6.5 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


13 22 


6.5 10 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 




C-n-fX/ Cp+y , 
or Cn+2 


11 17 


B.5 10 


ns 


tPHL." 


Propagation Delay Time, 
High-to-Low Level Output 


13 22 


7 10.5 
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DM 54/ DM7418 2, S18 2 



Logic Diagram 



€> 




Typical Application 



64-BIT ALU, FULL-CARRY LOOK AHEAD IN THREE LEVELS 



GO PO Cn+x G1 PI Cn+y G2 P2 C„+2 G3 P3 
Cn 181 OR 182 

G P 



GO PO Cn+x G1 PI Cn+y G2 P2 C^+z G3 P3 
Cn 182 0RS182 

G P 



n 



GO PO C„ 
Cn Of 



A and 6 inputs, and F outputs of 181 are not shown. 
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BCD-to- Binary and Binary-to-BCD Converters 

General Description 



These monolithic converters are derived from the 256-bit 
read only memories, DM5488 and DIVi7488. Emitter 
connections are made to provide direct read-out of 
converted codes at outputs Y8 through Y1, as shown in 
the truths tables. These converters demonstrate the 
versatility of a read only memory in that an unlimited 
number of reference tables or conversion tables may be 
built into a system. Both of these converters compre- 
hend that the least significant bits (LSB) of the binary 
and BCD codes are logically equal, and in each case the 
LSB bypasses the converter as illustrated in the typical 
applications. This means that a 6-bit converter is 
produced in each case. Both devices are cascadable to 
N bits. 

An overriding enable input is provided on each converter 
which when taken high inhibits the function, causing all 
outputs to go high. For this reason, and to minimize 
power consumption, unused outputs Y7 and Y8 of the 
185A and all "don't care" conditions of the 184 are 
programmed high. The outputs are of the open-collector 
type. • - 

DM54184 AND DM74184 BCD-TO-BINARY 
CONVERTERS 

The 6-bit BCD-to-binary function of the DM54184 and 
DM74184 is analogous to the algorithm: 

a. Shift BCD number right one bit and examine each 
decade. Subtract three from each 4-bit decade 
containing a binary value greater than seven. 



b. Shift right, examine, and correct after each shift 
, until the least significant decade contains a number 
smaller than eight and all other converted decades 
contain zeros. 

In addition to BCD-to-binary conversion, the DM54184 
and DM74184 are programmed to generate BCD 9's 
complement or BCD 10's complement. Again, in each 
case, one bit of the complement code Is logically equal 
to one of the BCD bits; therefore, these complements 
can be produced on three lines. As outputs Y6, Y7, and 
Y8.are not required in the BCD-to-binary conversion, 
they are utilized to provide these complement codes as 
specified in the truth table when the devices are con- 
nected as shown. 

DM54185A AND DM74185A BINARY-TO-BCD 
CONVERTERS 

The function performed by these 6-bit binary-to-BCD 
converters is analogous to the algorithm: 

a. Examine the three most significant bits. If the 
sum is greater than four, add three and shift left 
one bit. 

b. Examine each BCD decade. If the sum is greater 
than four, add three and shift left one bit. 

c. Repeat step b until the least-significant binary 
bit is in the least-significant BCD location. 

(Continued) 



Connection Diagram 



BINARY SELECT 



ENABLE 
G 



OUTPUT 
Y8 



Y1 Y2 Y3 Y4 Y5 Y6 Y7 GND 



54184(J), (W); 74184(J), (N), (W); 
54185A{J), (Wj; 74185A(J), (N), (W) 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


CONDITIONS 


DM54/74 


UNITS 


184, 185A 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 




2 


V 


V|L 


Low Level Input Voltage 




0.8 


V 


V, 


Input Clamp Voltage 


Vcc = Min, 1, = -12 mA 


-1.5 


V 


'oh 


High Level Output Current 


\/^^ = Min \/ = 9\/ 
''CC Ivlin, "iH ^ " 

V,L=0.8V, VoH=5.5V 


100 


MA 


loL 


Low Level Output Current 


' V • 


, 12 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H=2V 
V,L =0.8V, loL = 12 mA 


0.4 


V 


h 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V| = 5.5V 


1 


mA 


l|H 


High Level Input Current 


Vcc = Max, V| = 2.4V 


25 


ma 


l|L 


Low Level Input Current ' 


Vcc = Max, Vi = 0.4V 


-1 


mA 


'CCH 


Supply Current, All Outputs High 


Vcc Max 


40 65 


mA 


'CCL 


Supply Current, All Programmed 
Outputs Low 


Vcc Max 


50 80 


mA 


Notes 

(1) All typical values are at Vcc = 5V,Ta = 25°C. 

Switching Characteristics Vcc = 5V, = 25°C 


PARAMETER 


CONDITIONS 


MIN TYP MAX 


UNITS 


tPLH 


Propagation Delay Time, Low-to-High Level 
Output From Enable G 


Cl = 15pF, Rli =400n 
Rl2 = 60012 


20 35 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level 
Output From Enable G 


20 35 


ns 


tpLH 


Propagation Delay Time, Low-to-High Level 
Output From Binary Select 


20 35 


ns 


tpHL 


Propagation Delay Time, High-to-Low Level 
Output From Binary Select 


20 35 


ns 


6 
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General Description (Continued) 



DIVI54184 AND DIVI74184 BCD-TO BINARY 



TABLE I 

PACKAGE COUNT AND DELAY TIMES 
FOR BCD-TO-BINARY CONVERSION 



INPUT 
(DECADES) 


PACKAGES 
REQUIRED 


TOTAL DELAY TIMES (ns) 
TYP MAX 


2 


2 


56 


80 


3 


6 


140 


200 


4 


11 


196 


280 


5 


19 


280 


400 


6 


28 


364 


520 



6-BIT CONVERTER 



BCD 9'S 
COMPLEMENT CONVERTER 



BCD 10'S 
COMPLEMENT CONVERTER 



0 C B A 



E D C B A 



Y5 Y4 Y3 Y2 Y1 



TTTTT i 

25 2" 2^ 2^ 2' 2° 



5V D C B A 



E D C B A 



6 BIT BINARY OUTPUT 



Nd Nc Nb Na 



BCD 9'S COMPLEMENT 



Truth Tables 



BCD-TO-BINARY 
CONVERTER 



BCD 
WORDS 






INPUTS 
(See Note A) 






OUTPUTS 
(See Note B) 


E 


D 


C 


B 


A 


G 


Y5 


Y4 


Y3 


Y2 


Y1 


0 1 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


2 3 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


H 


4 5 


L 


L 


L 


H 


L 


L 


L 


L 


L 


H 


L 


6 7 


L 


L 


L 


H 


H 


L 


L 


L 


L 


H 


H 


8 9 


L 


L. 


H 


L 


L 


L 


L 


L 


H 


L 


L 


10 11 


L 


H 


L 


L 


L 


L 


L 


L 


• H 


I 


H 


12 13 


L 


H 


L 


L 


H 


L 


L 


L 


H 


H 


L 


14 15 


L 


H 


L 


H 


L 


L 


L 


L 


H 


H 


H 


16 17 


L 


H 


L 


H 


H 


L - 


L 


H 


L 


L 


L 


18 19 


L 


H 


H 


L 


L 


L 


L 


H 


L 


L 


H 


20 21 


H 


L 


L 


L 


L 


L 


L 


H 


L 


H 


L 


22 23 


H 


L 


L 


L 


H 


L 


L 


H 


L 


H 


H 


24 25 


H 


L 


L 


H 


L 


L 


L 


H 


H 


L . 


L 


26 27 


H 


L 


L 


H 


H 


L 


L 


H 


H 


L 


H 


28 29 


H 


L 


, H 


L 


L 


L 


L 


H 


H 


H 


L 


30 31 


H 


H 


L 


L 


L 


L 


L 


H 


H 


H 


H 


32 33 


H 


H 


L 


L , 


H 


L 


H 


L 


L 


L 


' L 


34 35 


H 


H 


L 


H 


L 


L 


H 


L 


L 


L 


H 


36 37 


H 


H 


L 


H 


H 


L 


H 


L 


L 


H 


L 


38 39 


H 


H 


H 


L 


L 


L 


H 


L 


L 


H 


H 


ANY 


X 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 




Td Tc Tb Ta 
BCD 10'S COMPLEIWENT 



BCD 9'S OR BCD 10'S 
COMPLEMENT CONVERTER 



BCD 


INPUTS 
(See Note C) 


OUTPUTS 
(See Note D) 


WORD 


E^ 


D 


C 


B ' 


A 


G 


Y8 


Y7 


Y6 


0 


L 


L 


L 


L 


L 


L 


H 


L 


H 


1 


L 


L 


L 


L 


H 


L 


H 


L 


L 


2 


L 


L 


L 


H 


L 


L 


L 


H 


H 


3 


L 


L 


L 


H 


H 


L 


L 


, H 


L 


4 


L 


L 


H 


L 


L 


L 


L 


H 


H 


5 


L 


L 


H 


L 


H 


L 


L 


H 


L 


6 


L 


L 


H 


H 


L 


L 


L 


L 


H 


7 


L 


L 


H 


H 


H 


L 


L 


L 


L 


8 


L 


H 


L 


L 


L 


L 


L 


L 


H 


9 


L 


H 


L 


L 


H 


L 


L 


L 


L 


0 


H 


L 


L 


L 


L 


L 


L 


L 


L 


1 


. H 


L 


L 


f L 


H 


L 


H 


L 


L 


2 


H, 


L 


L 


H 


L 


L 


H 


L 


L 


3 


H 


L 


L 


H 


H 


L 


L 


H 


H 


4 


H 


\ 


H 


L 


L' 


L 


L 


H 


H 


5 


H 


L 


H 


L 


H 


L 


L 


H 


L 


6 


H 


L 


H 


H 


L 


L 


L 


H 


L 


7 


H 


L 


H 


H 


H 


L 


L 


L 


H 


8 


H 


H 


L 


L 


L 


L 


L 


L 


H 


9 


H 


H 


L 


L 


H 


L 


L 


L 


L 


. ANY 


X 


X 


X 


X 


X 


H 


H 


H 


H 



H = High Level, L = Low Level, X = Don't Care 
•Notes: ' 

(A) Input conditions other than those shown produce highs at outputs Y1 through Y5. 

(B) Output Y6, Y7, and Y8 are not used for BCD-to-binary conversion. 

(C) Input conditions other than those shown produce highs at outputs Y6, Y7, and Y8. 

(D) Outputs Y1 through Y5 are not used for BCD 9's or BCD IG's complement conversion. 

'''When these devices are used as complement converters, input E is used as a mode control. With this input low, the BCD 9's complement is gen- 
erated; when it is high, the BCD TO's complement is generated. 
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General Description (Continued) 

DIVI54185A AND DM74185A BINARY-TO-BCD 



TABLE II 

PACKAGE COUNT AND DELAY TIMES 
FOR BINARY-TO-BCD CONVERSION 



INPUT 
(BITS) 


PACKAGES 
REQUIRED 


TOTAL DELAY TIME (ns) 


TYP 


MAX 


• 4 to 6 


1 






7 or 8 


3 


50 


80 


9 


4 


75 


120 


10 


6 


■ 100 


160 


11 


7 


125 


200 


12 


8 


125 


200 


13 


10 


150 


240 


14 


12 


175 


280 


15 


14 


• 175 


280 


16 


16 


200 


320 


17 


19 


225 


360 


18 


21 


225 


360 


19 


24 


250 ^ 


400 


20 


27 


275 


440 



6-BIT CONVERTER 



6-BIT 
BINARY INPUT 



25 2" 2^ 2^ 2^ 2" 



E D C B A 

. 185A 
Y5 Y4 Y3 Y2 Y1 



TTTU 



6-BIT BCD OUTPUT 



Truth Tables (Continued) 



BINARY 
WORDS 


INPUTS 


OUTPUTS 


E 


BINARY SELECT 
D C B 


A 


ENABLE 
G 


Y8 


Y7 


Y6 


Y5 


Y4'x 


Y3 


Y2 


Y1 


0 1 


L 


L 


L 


L 


L 


4. 


H 


H 


L 


L 


L 


L 


L 


L 


2 3 


L 


L 


L 


L 


H 


L 


H 


H 


L 


L 


L 


L 


L 


H 


4 5 


L 


L 


L 


H 


L 


L 


H 


H 


L. 


L 


l" 


L 




L 


6 7 


L 


L 


L 


H 


H 


^ L 


H 


H 


L 


L 


L 


L 


H 




8 9 


L 


L 


H 


L 


L 


. L 


H 


H 


L 


L 


L 


H 


L 


L 


10 11 


L 


L 


H 


L 


H 


L 


H 


H 


L 


L 


H 


L 


L 


L 


12 13 


L 


L 


H 


H 


L 


L 


H 


H 


L 


L 


H 


L 


L 


H 


14 15 


L 


L 


H 


H 


H 


L 


H 


H ■ 


L 


L 


H 


L 


H 


L 


16 17 


L 


H 


L 


L 


L 


L 


H 


H 


L 


L 


H 


L 


H 


H 


18 19 


L 


H 


L 


L 


H 


L 


, H 


H 


L 


L 


H 


H 


L 


L 


20 21 


L 


H 


L 


H 


L 


L 


H 


H 


L 


H 


L 


L 


L 


L 


22 23 


L 


. H 


L 


H 


H 


L 


H 


H 


L 


H 


L 


L 


L 


H 


24 25 


L 


H 


- H 


L 


L 


L 


H 


H 


L 


H 


L 


L 


H 


L 


26 27 


L 


H 


H 


L 


H 


L 


H 


H 


L 


H 


L ' 


L 


H 


H 


28 29 


L 


H 


H 


H 


L 


L ■ 


H 


H 


L 


H 


.L 


H 


L 


L 


30 31 


L 


H 


H 


H 


H 


L 


H 


H 


L 


H 


H 


L 


L 


L 


32 33 


H 


L 


L 


L 


L 


L 


H 


H 


L 


H . 


H 


L 


L 


H 


34 35 


H 


L 


L 


L 


H 


. l' 


H 


H 


L 


H 


H 


L 


h' 


L 


36 37 


H 


L 


L 


H 


L, 


L 


H 


H 


L 


H 


H 


L 


H 


H 


38 39 


H 


L 


L 


H 


H 


L 


H 


H 


L 


H 


H 


H 


L 


L 


40 41 


H 


L 


H 


L 


L 


L 


■ H 


H 


H 


L 


L 


L 


L 


L 


42 43 


H 


L 


H 


L 


H 


L 


H 


H 


H 


L 


L 


L 


L , 


H 


44 45 


H 


L 


H 


H 


L 


L 


H 


H 


H 


L 


L 


L 


H 


L 


46 47 


H 


L 


H 


H 


H 


L 


H 


H 


H 


L 


L 


L 


H 


H 


48 49 


H 


H 


L 


L 


L 


L 


H 


H 


H 


L 


L 


H 


L 


L 


50 51 


H 


H 


L 


L 


H 


L 


H 


H 


H 


L 


H 


L 


L 


L 


52 53 


H 


H 


L 


H 


L 


, L 


H 


H 


H 


L 


H 


L 


L 


H 


54 55 


H 


H 


L 


H 


H 


L 


H 


H 


H 


L 


H 


L 


H 


L 


56 57 


H 


H 


H 


L 


L 


L 


H 


H 


H 


L 


H 


L 


H 


H 


58 59 


H 


' H 


H 


L 


H 


L 


H 


H 


H 


L 


H 


H 


L 


L 


60 61 


H 


H 


H 


H 


L 


L 


H 


H 


H 


H 


L 


L 


L 


^ L 


62 63 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


' L 


L 


L 


H 


ALL ' 


X 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


H 



H = High Level, L = Low Level, X = Don't Care 
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Typical Applications 
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FIGURE 1: BCD-TO-BINARY CONVERTER 
FOR TWO BCD DECADES 
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E D C B A 
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E D C B A 



Y5 Y4 Y3 Y2 Y1 
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E D C B A 
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E D C B A 



Y5 Y4 Y3 Y2 Y1 



E 0 C B A 



Y5 Y4 Y3 Y2 Y1 



mrr 
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Y5 Y4 Y3 Y2 Y1 
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Y5 Y4 Y3 Y2 Y1 



ED C B A 
Y5 Y4 Y3 Y2 Y1 



E D C B A 



Y5 Y4 Y3 Y2 Y1 



E 0 C 6 A 



Y5 Y4 Y3 Y2 Y1 



in 



E 0 C 8 A 
Y5 Y4 Y3 Y2 Y1 



E 0 C 8 A 



Y5 Y4 Y3 Y2 Y1 



nn 



E D C B A 



Y5 Y4 Y3 Y2 Y1 



no 



E D C B A 



Y5 Y4 Y3 Y2 Y1 



Y5 Y4 Y3 Y2 Y1 



E D C B A 



Y5 Y4 Y3 Y2 Y1 



riD 



Y5 Y4 Y3 Y2 Y1 



EI 



E D C B . A 
Y5 Y4 Y3 Y2 Y1 

n 



E D C 8 A 
Y5 Y4 Y3 Y2 Y1 



on 



E 0 C B A 



Y5 Y4 Y3 Y2 Y1 



E D G B A 



Y5 Y4 Y3 Y2, Y1 

E 



E D C 6 A 
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NC 
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Y5 Y4 Y3 



E D C B A 



Y5, Y4 Y3 Y2 Y1 



E D C B A 
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no 



E D C B A 
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EH 
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TTT 



E D C B A 



Y5 Y4 Y3 Y2 Y1 



TJ. 



E 0 C B A 
Y5 Y4 Y3 Y2 Y1 



H 



E D C B A 
YS Y4 Y3 Y2 Y1 

En 



E D C B A 



Y5 Y4 Y3 Y2 Y1 



mTT 
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FIGURE 2: BCD-TO-BlNARY CONVERTER 
FOR THREE BCD DECADES 



FIGURE 3: BCD-TO-BINARY CONVERTER 
FOR SIX BCD DECADES 



MSD — Most significant decade 
LSD — Least significant decade 
Each rectangle represents a DM54184 or DM74184 
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Typical Applications (Continued) 
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FIGURE 4: 6-BIT BINARY-TO-BCD CONVERTER 
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FIGURE 5: 8-BIT BINARY-TO-BCD CONVERTER 
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E D C B A 
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FIGURE 6: 9-BIT BINARY-TO-BCD CONVERTER 

MSD — Most significant decade 
LSD — Least significant decade 

Notes 

(A) Each rectangle represents a DM541 85A or a DM741 85A. 
(8) All unused E inputs are grounded. 
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in 



E D C B A 
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Y6 Y5 Y4 Y3 Y2 'Y1 Y4 Y3 Y2 Y1 
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FIGURE 7: 12-BIT BINARY-T0-6CD CONVERTER (SEE NOTE B) 
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FIGURE 8: 16-BIT BINARY-TO-BCD CONVERTER (SEE NOTE B) 
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GeneraLDescription 

These circuits are custom-programmed, 1024-bit read 
only memories organized as 256 words of four bits each. 
These high-speed TTL memory arrays are addressed In 
straight eight-bit binary, with full on-chip decoding. Two 
overriding memory-enable inputs are provided which, 
when either one or both are taken high, will inhibit the 
function causing all four outputs to remain high (off). 
Data, as specified by the customer, are permanently 
programmed into the 1024-bit locations. This organiza- 
tion is expandable to 41,472 words of n-bits, with 
no additional output buffering. 

The address of a four-bit word is accomplished through 
the buffered binary select inputs, with low-level voltages 
at both enable inputs. The most significant binary select 
inputs, D through H, are decoded internally in the X 
plane to select one-of-32 lines, and the least significant 
bits. A, B, and C, are internally decoded in the Y plane 
to accomplish one-of -eight decoding to drive the four 
output buffers. Where multiple devices are used in a 
memory system, the enable input allows easy decoding 
of additional address bits. 

Data are programmed into the memory cell at the 
emitters of a 32-by-32 matrix of transistors. In the X 
plane each of the 32 address decoding gate outputs supply 
common base drive to 32 transistors. In the Y plane the 
32 transistors are arranged into four groups of eight. 
This permits each of the bit lines to be terminated in 
four one-of-eight decoders, which achieves the four-bit 
word length. 

The open-collector outputs are capable of sinking 16 
milliamperes of current and may be wire-AND connected 
to increase the number of words available. An external 
pull-up resistor is recommended for definition of the 
high (off) level output voltage. 



1024-Bit Read Only Memories 

The customer can specify the output logic level desired 
at each of the 1024 bit locations by completing the 
supplementary ordering data and a set of data cards, 
punched in accordance with the data format shown 
under ordering instructions. It is important that the 
customer specify not only the output levels desired at 
all 1024 bit locations, but also the other information 
requested. 

WORD SELECTION 

Word selection is accomplished in a conventional 8-bit 
positive-logic binary code with the A select input being 
the least-significant bit progressing alphabetically through 
the select inputs to H which is the most-significant bit. 



Features 

■ Organized as 256 words by 4 bits 

■ Ideal for microprogramming, reference tables and 
code converters 

■ Easily expandable 

■ Fully decoded, buffered inputs 

■ Diode-clamped inputs 

■ Full fan-out, open-collector outputs 



187 
L187A 



TYPICAL 
ACCESS TIME 

37 ns 
90 ns 



TYPICAL 
POWER DISSIPATION 

0.36mW/Bit 
0.09 mW/Bit 



Connection Diagram 



Logic Diagram 



SELECT ENABLES 
INPUT ' * 



DATA OUTPUTS 



Vcc H IV1E2 MEI Y1 Y2 Y3 Y4 

lie 15 14 13 12 11 10 



G F E D A 



SELECT INPUTS 



54187(J);74187(J), (N); 
54L187A/74L187A(J), (N), (W) 



' r 

C GND 



SELECT 
INPUTS 




01-^ 















1 OF 8 




1 0F8 




1 0F8 




DECODER 




DECODER 




DECODER 





1 OF 8 
DECODER 



Note: A input is the least significant bit. 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


COIMDITIONS 


DM54/74 


DM54L/74L 


UNITS 


187 


L187A 


MIN TYPd) MAX 


MIN TYP(I) MAX 


V,H 


High Level Input Voltage 




2 


2 


V 


V|L 


Low Level Input Voltage 




0.8 


0.7 


V 


V, 


Input Clamp Voltage 


Vcc = Min, l| =-12 mA 


—1 .5 


-1 .5 


v 


'oH 


High Level Output Current 


Vcc = Min, V|H = 2V 
V|L = Max, VoH = 5.5V 


40 


50 


ma 


VoH 


High Level Output Voltage 




5.5 


5.5 


V 


'OL 


Low Level Output Current 




DM54' 


16 


2.0 


mA 


DM74 


16 


3.6 


Vol 


Low Level Output Voltage 


Vcc = Min, V|H = 2V 
V|L = Max, Iql " Max 


DM54 


0.4 


0.3 


V 


DM74 


0.4 


0.4 


h 


Input Current at Maximum Input Voltage 


Vcc = Max, V| = 5.5V 


. 1 


0.1 


mA 


"IH 


High Level Input Current 


Vcc = Max, V, = 2.4V 


40 


10 




l|L 


Low Level Input Current 


Vcc Max 


V|,= 0.3V 




-0.18 


mA 


V| = 0.4V 


-1 




•cc 


Supply Current 


Vcc = Max(2) 


75 110 


18 25 


mA 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

(2J With outputs open and both ME inputs grounded. Ice 'S measured first by selecting a word which contains the maximum number of 
programmed high level outputs, then by selecting a word which contains the maximum number of programmed low level outputs. 



Switching Characteristics Vcc = 5V, = 25° C 







DM54/74 


DM54L/74L 






PARAMETER 


187 


L187A 


UNITS 






CONDITIONS 


MIN 


TYP 


MAX 


CONDITIONS 


MIN TYP 


MAX 




tPLH 


Propagation Delay Time, Low-to-High 
Level Output From Enable 






20 


30 




85 


130 


ns 


tpHL 


Propagation Delay Time, High-to-Low 
Level Output From Enable 


Cl = 30 pF to GND 
Rli = 300n to Vcc 
Rl2 = 600n to GND 




20 


30 


Cl = 15 pF 


46 


70 


ns 


tPLH 


Propagation Delay Time, Low-to-High 
Level Output From Select 




36 


60 


Rl = 2 


120 


180 


ns 


tpHL 


Propagation Delay Time, High-to-Low 
Level Output From Select 






37 


60 




65 


.98 


ns 



Ordering Instructions 

Programming instructions for the 187 or L187A 
are solicited in the forrri of a sequenced deck of 32 
standard 80 column data cards providing the information 
requested under "data card format," accompanied by a 
properly sequenced listing of these cards, and the sup- 
plementary ordering data. Upon receipt of these items, 
a computer run will be made from the deck of cards 
which will produce a complete truth table of the re- 
quested part. This truth table, showing output conditions 
for each of the 256 words, will be forwarded to the 
purchaser as verification of the input data as interpreted 
by the computer-automated design (CAD) program. This 
single run also generates mask and test program data; 
therefore, verification of the- truth table should be 
completed promptly. 



Each card in the data deck prepared by the purchaser 
identifies the eight words specified and describes the 
levels at the four outputs for each of the eight words. 
All addresses must have all outputs defined and columns 
designated as "blank" must not be punched. Cards 
should be punched according to the data card format 
shown. 

SUPPLEMENTARY ORDERING DATA 

Submit' the following information with the data cards: 

a) Customer's name and address 

b) Customer's purchase order number 

c) Customer's drawing number. 
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Ordering Instructions (Continued) 
DATA CARD FORMAT 



Column 
1- 3 



8- 9 
10-13 



14 
15-18 

19 
20-23 

24 
25-28 

29 
30-33 



Punch a, right-justified integer representing the 
binary input address (000-248) for the first set 
of outputs described on the card. 

Punch a "-" (iVIinus sign) 

Punch a right-justified integer representing the 
binary input address (007-255) for the last set 
of outputs described on the card. 

Blank 

Punch "H," "L," or "X" for bits four, three, 
two, and one (outputs Y4, Y3, Y2, and Y1 in 
that order) for the first set of outputs specified 
on the card. H = high voltage level output, L = 
low voltage level output, X = don't care. 

Blank 

or "X" for the second set 



Punch "H,' 
of outputs. 

Blank 

Punch "H," 
outputs. 

Blank 

Punch "H," 
of outputs. 

Blank 

Punch "H,' 
outputs. 



"L," 



"L," or "X" for the third set of 



"L," or "X" for the fourth set 



"L," or "X" for the fifth set of 



34 Blank 

35-38 Punch "H," "L," or "X" for the sixth set of 
outpiJts. 

39 Blank 

40-43 Punch "H," "L," or "X" for the seventh set 
of outputs. 

44 Blank 

45-48 Punch "H," "L," or "X" for the eighth set 
of outputs. 

49 Blank 

50-51 Punch a right-justified integer representing the 
purrent calendar day of the month. 

52 Blank 

53—55 Punch an alphabetic abbreviation representing 
the current month. 

56 Blank 

57-58 Punch the last two digits of the current year. 

59 Blank 
,60-61 Punch "DM" 

62-66 Punch a left-justified integer representing the 
National Semiconductor part number, 54187, 
54L187A, 74187, or 74L187A. 

67-70 Blank 
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General Description 

These 64-bit active-element memories are monolithic 
Schottky-clamped transistor-transistor logic (TTL) arrays 
organized as 16 words of four-bits each. They are fully 
decoded and feature a chip-enable input to simplify 
decoding required to achieve the desired system organiza- 
tion. The memories feature PNP input transistors that 
reduce the low level input current requirement to a 
maximum of -0.25 mA, only one-eighth that of a 
DM54S/DM74S standard load factor. The chip-enable 
circuitry is implemented with minimal delay times to 
compensate for added system decoding. 

The TR I -STATE output combines the convenience of 
open-collector with the speed of a totem-pole output. 
It can be bus-connected to other similar outputs, yet it 
retains the f^st-rise-time characteristics of the TTL 
totem-pole output. Systems utilizing data-bus lines with 
a defined pull-up impedance can employ the open- 
collector DM54S289/DIVI74S289. 

Write Cycle: The complement of the information at the 
data input is written into the selected location when both 
the chip-enable input and the read/write input are low. 
While the read/write input is low, the outputs are in the 
high-impedance state. When a number of these outputs 
are bus-connected, the high-impedance state will neither 
load nor drive the bus line, but it will allow the bus line 
to be driven by another active output or a passive 
pull-up if desired. 



TRI-STATE 64-Bit Read/Write Memories 



Read Cycle: The stored information (complement of 
information applied at the data inputs during the write 
cycle) is available at the outputs when the read/write 
input is high and the chip-enable is low. When the chip- 
enable input is high, the outputs will be in the high- 
impedance state. 

The fast access time of the DM54S189 makes it 
particularly attractive for implementinghigh-performance 
memory functions requiring access times on the order 
of 25 ns. The hi^gh capacitive-drive capability of the 
outputs permits expansion without additional output 
buffering. The unique functional capability of the 
DM54S189 outputs being at a high impedance during 
writing, combined with the data inputs being inhibited 
during reading, means that both data inputs and outputs 
can be connected to the data lines of a bus-organized 
systehi without the need for interface circuits. 

Features 

■ Schottky-clamped for high-speed applications: 

access from chip-enable input 12 ns typ 

access from address inputs 25 ns typ 

■ TRI-STATE outputs drive bus-organized systems 
and/or high capacitive loads' 

■ DM54S289/DIVI74S289 are functionally equivalent, 
have open-collector butputs, and are compatible with 
Intel 3101A in most applications 

■ Chip-enable input simplifies system decoding 



Connection Diagram 

SELECT INPUTS 



Logic Diagram 



DATA DATA 

INPUT OUTPUT INPUT OUTPUT 
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SELECT CHIP READ/ 
INPUT A ENABLE WRITE 



DATA OUTPUT DATA OUTPUT GND 
INPUT Y1 ^INPUT Y2 
1 2 
54S189(J}; 74S189(J), (N) 



CHIP ENABLE (CE)- 



READ/WRITE (R/W) 



WRITE AND SENSE 
AMPLIFIER CONTROL 



Truth Table 



FUNCTION 


INPUTS 


OUTPUT 


CHIP 
ENABLE 


READ/ 
WRITE 


Write 

(Store Complement of Data) 


L 


L 


High Impedance 


Read 


L 


H 


Stored Data 


Inhibit 


H 


X 


High Impedance 



(6) 1 



Y1 Y2 Y3 Y4 



H = High Level 
L = Low Level 
X = Don't Care 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIOIMS 


DM54S189 


DM74S189 


UNITS 


n/IIM T\/D/i\ ftil A v 

MilM lYrU) MAa 


mllNI 1 Yru ) mAX 


V|H 


High Level Input Voltage 




2 


2 


V 




Low Level Input Voltage 




0.8 


0.8 


V 


V, 


Input Clamp Voltage 


Vcc = Min, l| = -18 mA 


-1.2 


' -1.2 ■ 


V 


•oh 


High Level Output Current 




-2.0 


-;6.5 


mA 


VOH 


High Level Output Voltage 


Vcc = Min, ViH = 2V 
V|L = 0.8V, loH = Max 


2.4 3.4 


- 2.4 3.2 


V 


lOL 


Low Level Output Current 




16 


-16 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V|H = 2V 
V|L = 0.8V, loL = 16 mA 


0.50 


0.45 


V 


loiOFF) 


Off State (High Impedance State) Output Current 


Vcc = Max 
V,H =2V 
V|L = 0.8V 


Vo = 0.45V 


-50 


-50 




Vo == 2.4V 


50 


50 


l| 


Input Current at Maximum Input Voltage 


Vcc = Max, V| = 5.5V 


1.0 


1.0 


mA 


l|H 


High Level Input Current 


Vcc = Max, V| = 2.7V 


25 


25 




l|L 


Low Levellnput Current 


Vcc = Max, V, = 0.45V 


-0.25 


-0.25 


mA 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-30 rlOO 


-30 -1 00- 


mA 


•cc 


Supply Current 


Vcc = Max 


75^ 110; 


75 110 


mA 



Notes , 

(1) All typical values are at Vqc 5V, T/j^ = 25° C. 

(2) Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 



Switching Characteristics Vqc = BV^T^ = 25°C 



PARAMETER 


CONDITIONS 


DM54S189 


DM74S189 


UNITS 


MIN TYP MAX 


MIN TYP MAX 




Access Time From Address 




25 50 


25 35 


ns 


tcZH 


Output Enable Time to 
High Level from Chip Enable 




12 25 


12 17 - 




%ZH 


Output Enable Time to 
High Level from Read/Write 


Cl = 30 pF 
RL = 280^2 


22 40 


22 35 


ns 


^CZL 


Output Enable Time to 
Low Level from Chip Enable 


22 40 


22 35, 


ns 


%2L 


Output Enable Time to 
Low Level from Read/Write 


'22 .40 


22 35 


ns 


^CHZ 


Output Disable Time from 
High Level from Chip Enable 


Cl = 5 pF 
Rl= 280^2 • 


12 25 


12 17 


ns 


%HZ 


Output Disable Time from 
High Level from Read/Write • 


12 


^ 12 


ns 


^GLZ 


Output Disable Time from 
Low Level from Chip Enable 


12 25 


12 17 


ns 


tWLZ 


Output Disable Time from 
Low Level from Read/Write 


12 


12 


ns 


tyvp 


Width of Write-Enable Pulse 




25 


25 


ns 


Usw 


Setup Time 


Address 


0 


0 


ns 


^CSW 


Chip Enable 


0 , 


0 


tosw 


Data ( 


25 


25 


Uhw 


Hold Time 


Address 


0 


0 


, ns . _ 


^CHW 


Chip Enable 


0 


0 


^DHW 


Data 


0 


0 
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DM54/DM74S189 



J^arameter MeasLrrement Information 



LOAD CIRCUIT 




Cl includes probe and |ig capacitance. 
All diodes are 1l\!3064. 




WRITE CYCLE 



WAVEFORM 2 
(SI OPEN. 
S2 CLOSED) 
(NOTE 1) 




Notes / 

(1) Waveform 1 is for the output with internal conditions such that the output is low except when disabled. Waveform 2 is for the output 
with internal conditions such that the output is high except when disabled. 

(2) When measuring delay times from-address inputs, the chip enable input is low and the read/write input is high. 

(3) When measuring delay times from chip enable input, the address inputs are steady-state and the read/write input is high. 

(4) Input waveforms are supplied by pulse generators having the following characteristics: t,- < 2.5 ns, tf < 2.5 ns, PRR < 1 MHz,, and 
ZquT ^5012. 
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Synchronous Up/Down Counters with Mode Control 



General Description 

These circuits are synchronous, reversible, up/down 
counters. The 191 and LSI 91 are 4-bit binary counters 
and the 190 and LSI 90 are BCD counters. Synchronous 
operation is provided by having all flip-flops clocked 
simultaneously, so that the outputs change simultan- 
eously when so instructed by the steering logic. This 
mode of operation eliminates the output counting 
spikes normally associated with asynchronous (ripple 
clock) counters. 

The outputs of the four master-slave flip-flops are 
triggered on a low-to-high level transition of the clock 
input, if the enable input is low. A high at the enable 
input inhibits counting. Level changes at either the 
enable input or the down/up input should be made 
only when the clock input is high. The direction of 
the count is determined by the level of the down/up 
input. When low, the counter counts up and when 
high, it counts down. 

These counters are fully programmable; that is, the 
outputs may be preset to either level by placing a low on 
the load input and entering the desired data at the data 
inputs. The output will change independent of the level 
of the clock input. This feature allows the counters to be 
used as modulo-N dividers by simply modifying the count 
length with the preset inputs. 

The clock, down/up, and load inputs are buffered to 
lower the drive requirement; which significantly reduces 
the number of clock drivers, etc., required for long 
parallel words. 



Two outputs have been made available to perform the 
cascading function: ripple clock and maximum/minimum 
count. The latter output produces a high-level output 
pulse with a duration approximately equal to one com- 
plete cycle of the clock when the counter overflows or 
underflows. The ripple clock output produces a low-level 
output pulse equal in width to the low-level portion of 
the clock input when an overflow or underflow condition 
exists. The counters can be easily cascaded by feeding 
the ripple clock output to the enable input of the 
succeeding counter if parallel clocking is used, or to the 
clock input if parallel enabling is used. The maximum/ 
minimum count output can be used" to accomplish 
look-ahead for high-speed operation. 

Features 

■ Counts 8-4-2-1 BCD or binary 

■ Single down/up count control line 

■ Count enable control input 

■ Ripple clock output for cascading 

■ Asynchronously presettable with load control 

■ Parallel outputs 

■ Cascadable for n-bit applications 

AVERAGE TYPICAL TYPICAL 
TYPE PROPAGATION CLOCK POWER 

DELAY FREQUENCY DISSIPATION 

190, 191 20 ns 25 MHz 325 mW 

LS190, LS191 20 ns 25 MHz 100 mW 



Connection Diagram 



IWPUTS OUTPUTS 



DATA RIPPLE MAX/ DATA DATA 

Vcc A CLOCK CLOCK MIN LOAD C D 



16 15 14 13 12 11 10 



Qa enable down/ 

B ^ ^ G UP ^ 

INPUT OUTPUTS INPUTS OUTPUTS 

Asynchronous inputs: Low input to load sets Qa = A, Qb = B, Qq = C, and Qq = D 

54190/74190{J), (N), (W); 54LS190/74LS190{J), (N), (W); 
54191/74191 (J), (N), (W); 54LS191/74LS19KJ), (N), (W) 
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^ MSI DM54/DM74190,LS190,191,LS191 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54/74 


DM54LS/74LS 


UNITS 


190, 191 


LS190, LS191 


MIN TYP(I) MAX 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 




2 


2 


V 


V,L 


Low Level Input Voltage 




DM54 


0.8 


0.7 


V 


DM74 


0.8 


0.8 


V| 


Input Clamp Voltage 


Vcc ^ l^'n 


li=-12mA 


-1.5 




y 


li = -18 mA 




-1.5 


'OH 


High Level Output Current 




-800 


-400 


mA 


Vqh 


High Level Output Voltage 


Vcc = Min, V|H = 2V 
V,L = Max, loH = Max 


DM54 


2.4 3.4 


2.5 3.4 


. V 


DM74 


2.4 3.4 


2.7 3.4 


Iql 


Low Level Output Current 




DM54, 


16 


4 


mA 


DM74 


16 


8 ' 


Vol 


Low Level Output Voltage 


Vcc = Min. = 2V 
V|L = Max 


Iql - Max 


DM54 


0.2 0.4' 


0.25 0.4 


V 


DM74 


0.2 0.4 


0.35 .0.5 


Iql = 4 mA 


DM74 




0.4 


l| 


Input Current at Maxinnurn 
Input Voltage 


Enable 


Vcc = Max 


V| = 5.5V 


1 




mA 


V|-7V 




0.3 


Others 


V| = 5.5V 


1 




V| = 7V 




0. 1 


■iH 


High Level Input Current 


Enable 


Vcc l^^x 


V| = 2.4V 


120 




/uA 


V|=2.7V 




60 


Others 


V| = 2.4V 


40 




V| = 2.7V 




20 


«IL 


Low Level Input Current 


Enable 


Vcc = Max, V, = 0.4V 


-4.8 


1.08 


mA 


Others 


-1.6 


-0.4 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


DM54 


-20 -65 


-30 -130 


mA 


DM74 


-18 . -65 


-30 -130 


Ice 


Supply Current 


Vcc' = MaxiS) 


DM54 


65 99 


20 35 


mA 


DM74 


65 105 


20 35 



Notes 

(1) All typicgl values are at Vcc = 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time, and for DM54LS/74LS duration of short circuit should not exceed one second. 

(3) Ice is measured with all inputs grounded and all outputs open. 
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Switching Characteristics Vcc = 5V, = 25°C 







FROM 
(INPUT) 


TO 
(OUTPUT) 




DM 54/74 


DM54LS/74LS 






PARAMETER 


CONDITIONS 


190, 191 


LS190, LS191 


UNITS 








MIN 


TYP 


MAX 


MIN 


TYP MAX 




^MAX 


Maximum Clock 
Frequency 








20 


• 25 




20 


25 




MHz 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Load 


Qa,C>b,Qc,Qd 






22 


33 




22 


33 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 






.33 


50 




33 


50 


tpLH 


Propagation Delay Time, 
Low-tp-High Level Output 


Data A, B, C, D 


Qa,Qb,Qc-Qd 






14 


22 




.14 


22 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 






35 


50 




35 


50 


tpLH 


Propagation Delay Time, 
LowTto-High Level Output 


Clock 


Ripple Clock 






13 


20 




13 


20 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 






16 


24 




16 


24 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 


Qa,Qb,Qc.Qd 






16 


24 




16 


24 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Cl = 15 pF, 
R.L = 400^^ 
(54/74) 




24 


36 




24 


36 


tPLH 


Prop^agation Delay Time, 
Low-to-High Level Output 


Clock 


Max/Min 




28 


42 




28 


42 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Cl = 15 pF 
R L = 2 kf2 




37 


52 




37 


52 


tPLH 


Propagation Delay Time, 
Low-tO'High Level Output 


Down/Up 


Ripple Clock 


(54LS/74LS) 




30 


45 




30 


45 


ns 


tPHL 


Propagation Delay Time, 






30 


45 




30 


45 


tPLH 


Propagation Delay Time, 


Down/Up 


Max/Min 






21 


33 




21 


33 


ns 




Propagation Delay Time, 
High-to-Low Level Output 






22 


33 




22 


33 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Enable 


Ripple Clock 








21 


33 


ns 


tPHL 


Propagation Delay Time, 
High-to-Lovy Level Output 








22 


33 


tW(CLOCK) 


Width of Clock Input Pulse 








25 


25 


ns 


tW(LOAD) 


Width of Load Input Pulse 








35 


35 


ns 


tSETUP 


Data Setup Time 








20 


20 


ns 


tHOLD 


Data Hold Time 








0 


0 


ns 


^ENABLE 


Enable Time to Clock 










30 


ns 
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DM 54/ DM74190 XS190 ,191X8191 



Logic Diagrams 



(14) ""^^ 
CK i— ^^>0- 

UP ^'^'"^^ 



DATA 
INPUT A 




Timing Diagrams 



190. LS190 DECADE COUNTERS 






33> 




(13) RIPPLE 
CLOCK 
(12) MAX/MIN 
OUTPUT 



, PRESET 

I Oa 

CLOCK 

K 5. 
r.l FAR * 



CLEAR 



Pin (16) = Vcc,Pin (8) = GND 



190, LS190 DECADE COUNTERS 
TYPICAL LOAD, COUNT, AND INHIBIT SEQUENCES 




Sequence: 

(1) Load (preset) to BCD seven 

(2) Count up to eight, nine, zero, one, and two 

(3) Inhibit 

(4) Count down to one, zero, nine, eight, and seven 



RIPPLE CLOCK j 



I 7 

\_ 

LOAD 



-COUNT DOWN- 
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Logic Diagrams (Continued) 



Timing Diagrams (Continued) 



191, LS191 BINARY COUNTERS 




(16) = Vcc,Pin (8) = GND 



191,LS191 DECODE COUNTERS 
TYl'ICAL LOAD, COUNT, AND INHIBIT SEQUENCES 




Sequence: 

(1) Load (preset) to binary thirteen 

(2) Count up to fourteen, fifteen, zero, one, and two 

(3) Inhibit 

(4) Count down to one, zero, fifteen, fourteen, and thirteen 



I ||— COUNT UP 



2-132 



^ MSI 
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Synchronous Up/Down Counters with Dual Clock 



General Description 



These circuits are synchronous up/down counters; the 

192, LI 92 and LSI 92 circuits are BCD counters and the 

193, LI 93 and LSI 93 are 4-bit binary counters. Syn- 
chronous operation is provided by having all flip-flops 
clocked simultaneously, so that the outputs change 
together when so instructed by the steering logic. 
This mode of operation eliminates the output counting 
spikes normally associated with asynchronous (ripple- 
clock) counters. 

The outputs of the four master-slave flip-flops are 
triggered by a low-to-high level transition of either 
count (clock) input. The direction of counting is deter- 
mined by which count input is pulsed, while the other 
count input is held high. 

All four counters are fully programmable; that is, each 
output may be preset to either level by entering the 
desired data at the inputs while the load input is low. 
The output will change independently of the count 
pulses. This feature allows the counters to be used as 
modulo-N dividers by simply modifying the count length 
with the preset inputs. 

A clear input has been provided which, when taken to a 
high level, forces all outputs to the low level; independent 
of the count and load inputs. The clear, count, and load 
inputs are buffered to lower the drive requirements of 
clock drivers, etc., required for long words. 



These counters were designed to be cascaded without 
the need for external circuitry. Both borrow and carry 
outputs are available to cascade both the up and dovvn 
counting functions. The borrow output produces a pulse 
equal, in width to the count down input when the counter 
underflows. Similarly, the carry output produces a pulse 
equal in width to the count down input when an 
overflow condition exists. The counters can then be 
easily cascaded by feeding the borrow and carry outputs 
to the countdown and count up inputs respectively of 
the succeeding counter, 



Features 



Fully independent clear input 
Synchronous operation 
Cascading circuitry provided internally 
Individual preset each flip-flop 



TYPICAL 
COUNT 
FREQUENCY 



192, 193 
LI 92, LI 93 
LS192, LS193 



25 MHz 
12 MHz 
32 MHz 



TYPICAL 
POWER 
DISSIPATION 

325 mW 
40 mW 
95 mW 



Connection Diagram 



"^^'^ CLEAR BORROW CARRY LOAD ^'^^'^ 



DATA 
D 





"15 


14 


13 


12 


11 


10 


9 






c 


^ I 


> i 









DATAB 
INPUT 



COUNT COUNT 
DOWN UP 



Qd 



uu I ru I o TNPUTS uuiruio 

Note: Low input to load sets Qa = A, Qg = B, Qc = C, and Qq = D. 



54192(J), (W); 74192(J), (N), (W); 54L192/74L192(J), (N), (W); 
54LS192/74LS192(J), (N), (W); 54193(J), (W); 74193(J), (N), (W); 
54L193/74L193(J), (N), <W); 54LS193/74LS193(J), (N), (W) 
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LSI 92, LSI 93 To Be Announced In 1976 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54/74 


DM54L/74L 


DM54LS/74LS 


UNITS 


192, 193 


L192, L193 


LS192, LS193 


MIN TYP(I) MAX 


MIN TYPd) MAX 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 




2 


2 


2 


V 




Low Level Input Voltage 




DM54 


0.8 


0.7 


0.7 


V 


DM74 


0.^ 


0.7 


0.8 


V, 


Input Clamp Voltage 


Vcc = Min 


li =-12 mA 


-1.5 


-1.5 




V 


l,=-18mA 






-1 .5 


Iqh 


High Level Output Current 




-400 


-200 


-400 


ma 


VoH 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L = Max, Iqh ^ Max 


DM54 


2.4 


2.4 


2.5 3.4 


V 


DM74 


2.4 


2.4 


2.7 3.4 


Iql 


Low Level Output Current 




DM54 


16 


2 


4 




DM74 


16 


3.6 


8 


Vol 


Low Level Output Voltage 


Vcc = Min, V|H = 2V 
V|L = Max 


Iql - Max 


DM54 


0.4 


0.15 0.3 


0.25 0.4 


V 


DM74 


0.4 


0.2 0.4 


0.35 0.5 


Iql " 4 mA 


DM74 






0.4 




Input Current at Maximum Input Voltage 


Vcc 


V, - 5.5V 


1 


0.1 




mA 


V, = 7V 






0.1 


l|H 


High Level Input Current 


Vcc l^^x 


V| = 2.4V 


40 


<1 10 




iuA 


V| = 2.7V 






2D 


•iL 


Low Level Input Current 


Vcc = Max 


V, = 0.3V 




-0.10 -0.18 




mA 


V| = 0.4V 


-1.6 




-0.4 


•os 


Short Circuit Output Current 


Vcc =Max(2) 


DM54 


-20 -55 


-3 -9 -15 


-30 -130 


rtiA 


DM74 


-18 ^ -55 


-3 -9 -15 


-30 -130 


'go 


Supply Current 


Vcc = Max(3) 


DM54 


65 89 


8 13 


19 34 


mA 


DM74 


65 102 


8 13 


19 34 



Notes 

(1) All typical values are at Vqc = 5V, T^ = 25°C. 

(2) Not more than one output should be shorted at a-time, and for DM54LS/74LS duration of short circuit should not exceed one second. 

(3) Ice is measured with all outputs opbrr, clear and load inputs grounded, and all other inputs at 4,5V. 



(a) 



(0 
(a) 

r- 
(/) 



Switching Characteristics Vcc = 5V, = 25° c 







FROM 
INPUT 


TO 
OUTPUT 


DM54/74 


DM54L/74L 


DM54LS/74LS 






PARAMETER 


192, 193 


L192, L193 


LS192, LS193 


UNITS 






CONDITIONS 


MIN 


TYP 


MAX 


CONDITIONS 


MIN 


TYP 


MAX 


CONDITIONS 


MIN TYP 


MAX 




fMAX 


Maximum Clock Frequency 








20 


25 






6 


12 






25 32 


MHz 


tpLH 


Propagation Deiay Time, 
Low-to-High Level Output 


Count up 


Carry 






17 


26 






30 


60 




17 


26 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 






16 


24 






60 


120 




21 


33 


ns 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Count down 


Borrow 






16 


24 






30 


60 




J6 


24 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Cl = 15 pF 




16 


24 


Cl - 50 pF 




50 


100 


Cl = 15 pF 


21 


33 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Either Count 


Q 


Rl= 40012 




25 


38 


Rl = 4 kn 




45 


90 


Rl = 2 kl2 


25 


38 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 






31 


47 






75 


150 




31 


47 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Load 


Q 






27 


40 






55 , 


110 




27 


40 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 








29 


40 






105 


200 




29 


40 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Clear 


Q 






22 


35 






95 


190 




22 


35 


ns 


tw 


Width of Any Input Pulse 








25 




70 




20 


ns 


tSETUP 


Data Setup Time 








20 




30 




20 


ns 


^HOLD 


Data Hold Time 








0 




0 




0 


ns 
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Logic Diagrams 



DATA <^5) 
INPUT A 



DOWN 
COUNT 



DATA J2L 
INPUT B 



DATA ill. 
INPUT C 



DATA (9) 
INPUT D 



(14) , 



Dilii<l> 



192, L192, LS192 





42 





0>T 



Qa 



<:>T 



OT 




<3>T 



(13) BORROW 
OUTPUT 




(t2) CARRY 
OUTPUT 



- OUTPUT Qa 



" OUTPUT Qb 



-OUTPUT Qd 
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DM54/DM74192X192,LS192,193X193XS193 



Logic Diagrams (Continued) 



DOWN W 
COUNT 



UP 

count' 



DATA 
INPUT B 



DATA <1Q) 
INPUT C 



OATAj 
INPUT D 



3— k]p>- 



193, L193, LS193 






Hp 



■0>T 





(^3) borrow 
OUTPUT 



Jl£. CARRY 
""'^ OUTPUT 



- OUTPUT Qa 



- OUTPUT Qc 



-OUTPUT Qd 
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Timing Diagrams 



192, L192, LS192 DECADE COUNTERS 
TYPICAL CLEAR, LOAD, AND COUNT SEQUENCER 



COUNT" 
DOWN 



Qa 



LrLTLTLrLr 



CLEAR PRESET 



j~i__r~L 



u 



8 9 0 1,2 
COUNT UP ■■ • 



LrLnjuTJ 



U" 



1 0 9 8 7 
COUNT DOWN » 



Sequence: 

(1) Clear outputs to zero. 

(2) Load (preset) to BCD seven. 

(3) Count up to eight, nine, carry, zero, one, and two. 

(4) Count down to one, zero, borrow, nine, eight, and seven. 

Notes: 

(A) Clear overrides load, data, and count inputs. 

(B) When counting up, count-down input nriust be high; when counting down, count-up input must be high. 
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Timing Diagrams (Continued) 



193, LI 93, LSI 93 BINARY COUNTERS 
TYPICAL CLEAR, LOAD, AND COUNT SEQUENCES 



CLEAR 












LOAD 






J ^ , ■ 


' A J 

B 






-J 








DATA < 


















I "J 






1 




COUIMT ' 

UP 
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OUTPUTS < 

Qc 


















1 


1 














Qd 










1 


1 














CARRY 










u 








BORROW 


l» 




|,3 




14 15 0 1 2 
COUNT UP — 




u 

1 0 15 14 13 
COUNT DOWN — ^ ^ 





CLEAR PRESET 



Sequence: 

(1) Clear outputs to zero. 

(2) Load (preset) to binary thirteen. 

(3) Count up to fourteen, fifteen, carry, zero, one, and'two. 

(4) Count down to one, zero, borrow, fifteen, fourteen, and thirteen. 

Notes: 

(A) Clear overrides load, data, and count inputs. 

(B) When counting up, count-down input must be high; when counting down, count-up input must be high. 
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4-Bit Bidirectional Universal Shift Registers 



General Description 

These bidirectional shift registers are designed to 
incorporate virtually all of the features a system designer 
may want in a shift register; they feature parallel inputs, 
parallel outputs, right-shift and left-shift serial inputs, 
operating-mode-control inputs, and a direct overriding 
clear line. The register has four distinct modes of opera- 
tion, namely: 

Parallel (broadside) load 
Shift right (in the direction toward Qp) 
Shift left (in the direction Qp toward Q^) 
Inhibit clock (do nothing) 

Synchronous parallel loading is^ccomplished by applying 
the four bits of data and taking both mode control 
inputs, SO and SI, high. The data are loaded into the 
associated flip-flops and appear' at the outputs after the 
positive transition of the clock input. During loading, 
serial data flow is inhibited. 

Shift right is accomplished synchronously with the 
rising edge of the clock pulse when SO is high and SI is 
low. Serial data for this m(^de is entered at the shift- 
right data input. When SO is low and SI is high, data 



shifts left synchronously and new data is entered at the 
shift-left serial input. 

Clocking of the flip-flop is inhibited when both mode 
control inputs are low. The mode controls of the 
DiVI54194/DM74194 should be changed only while the 
clock input is high. 

Features 

■ Parallel inputs and outputs 

■ Four operating modes: 

Synchronous parallel load 
Right shift 
Left shift 
Do nothing 

■ Positive edge-triggered clocking 

■ Direct overriding clear 



TYPE 

194 

LS194A 
S194 



TYPICAL CLOCK 
FREQUENCY 

36 MHz 
36 MHz. 
105 MHz 



TYPICAL 
POWER DISSIPATION 

195 mW 
75 mW 
425 mW 



Connection Diagram 



12 3 4 5 6 

CLEAR SHIFT A B C D 

RIGHT ^ . ' 

SERIAL PARALLELINPUTS 
INPUT 

54194(J), (W); 74194(J), (N), (W); 
54LS194A/74LS194A{J), (N), (W); 74S194IN) 

Truth Table 



INPUTS 


OUTPUTS 


CLEAR 


MODE 


CLOCK 


SERIAL 


PARALLEL 


Qa 


Qb 


Qc 


Qd 


SI 


SO 


LEFT 


RIGHT 


A 


B 


c 


D 


L 


X 


X 


X 


X 


X 


X 


X 


X 


X 


L 


L 


L 


L 


H 


X 


X 


L 


X 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 


H 


H 


H 


t 


X 


X 


a 


b 


c 


d 


a 


b 


c 


d 


H . 


L 


H 


t 


X 


H 


X 


X 


X 


X 


H 


Qao 


Qbp 


QCn 


H 


L 


H 


t 


X 


L 


X 


X 


X 


X 


L 


Qah 


Qbh 


Qcn 


H 


H 


L 


t 


H 


X 


X 


X 


X 


X 


Qbh 


QCn 


Qdh 


H 


H 


H 


L 


t 


L 


X 


X 


X 


X 


X 


Qbh 


Qcn 


Qon 


L 


H 


L 


L 


X 


X 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 



H = High Level (steady state), L = Low Level (steady state), X = Don't Care (any input, including transitions) 
t = Transition from low to high level 

a, b, c, d = The level of steady state input at inputs A, B, C, or D, respectively. 

QaO' QbO' QcO' Qdo ~ T*^^ °^ Qa* ^B' QC' QD' respectively, before the indicated steady state input conditions were established. 
Q/\n. QBn' QCn- QDn ~ The level of Q^, Qg, 0^, respectively, before the most recent t transition of the clock. 



SHIFT GND 
LEFT 
SERIAL 
INP'UT 



Tentative Data For LS194A 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54/74 


DM54LS/74LS 


DM74S 


UNITS 


194 


LSI 94 A 


S194 


MIN TYPd) MAX 


MIN TYP(I) MAX 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 




2 


2 


2 : 


V 


V|L 


Low Level Input Voltage 




DM54 


0.8 


0.7 


N/A 


V 


DM74 


0.8 


0.8 


0.8 


V| 


Input Clamp Voltage 


Vcc Min 


1, =-l2mA 


-1.5 






V 


l|--l8mA 




-1.5 


-1.2 


'oh 


High Level Output Current 




-800 


-400 


-1000 


AtA 


VOH 


High Level Output Voltage 


Vcc =Min, V,H =2V 
ViL = Max, Iqh Max 


DM54 


2.4 3.4 


2.5 3.5" 


N/A 


V 


DM74 


2.4 3.4 


2.7 3.5 


2.7 3.4 


lOL 


Low Level Output Current 




DM54 


16 


4 


N/A 


mA 


DM74 


16 


8 


20 


Vol 


Low Level Output Voltage 


Vcc = Min, V|H = 2V 
V|L = Max 


Iql = Max 


DM54 


0.2 0.4 


0.25 0.4 


N/A 


V 


DM74 


0.2 0.4 


0.35 0.5 


0.5 


Iql ^ 4 mA 


DM74 




0.25 0.4 




'i 


Input Current at Maximum Input Voltage 


Vcc = Max 


V, = 5.5V 


1 




1 


mA 


V, = 7V 




0.1 




>IH 


High Level Input Current 


Vcc ~ 


V, - 2.4V 


40 




50 


iUA 


V, =2.7V 




20 




!|L 


Low Level Input Current 


Vcc 


V, - 0.4V 


-1.6 


-0.4 


-2 


mA 


•os 


Short Circuit Output Current 


Vcc = Max(2) 


DM54 


-20 -57 


-30 -1<^0 


N/A 


mA 


DM74 


-18 -57 


-30 -130 


-40 -100 




Supply Current 


Vcc = Max{3) 


39 63 


15 23 


85 135 


mA 



Notes 

(1) All typical values are at Vqc = 5V, = 25°C. 

(2) Not more than one output should be shorted at a time, and for DM54LS/74LS or DM74S duration of short circuit should not exceed one second. 

(3) With all outputs open, inputs A through D grounded, and 4.5V applied to SO, 81 , clear, and the serial inputs, 1^0 'S tested with a momentary GND, then 4.5V applied to clock. 



Switching Characteristics Vcc = 5V, Ta = 25°C 



PARAMETER 


DM54/74 


DM54LS/74LS 


DM74S 


UNITS 


194 


LS194A 


S194 


CONDITIONS 


MIN TYP MAX 


CONDITIONS 


MIN TYP MAX 


CONDITIONS 


MIN TYP MAX 


^MAX 


Maximum Clock Frequency 


Cl = 15 pF 

Rl =4oon 


25 36 


Cl = 15 pF 
Rl = 2 kl2 


25 36 


Cl^15pF^ 
Rl = 280Q. 


70 105 


MHz 


tPHL 


Propagation Delay Time, High-to-Low 
Level Output From Clear 


19 30 


19 30 


12.5 18.5 


ns 


*PLH 


Propagation Delay Time, Low-to-High 
Level Output From Clock 


14 22 


14 22 


4 8 , 12 


ns 


tPHL 


Propagation Delay Time, High-to-Low 
Level Output From Clock 


14 22 


17 22 


4 11 16.5 


ns 


tW(CLOCK) 


Width of Clock Pulse 




20 




20 




7 


ns 


tW(CLEAR) 


Width of Clear Pulse 


20 


20 


12 


ns 


tSETUP 


Setup Time 


Mode Control 


30 


30 


11 


ns 


Serial and Parallel Data 


20 


20 




Clear inactive State 


25 


25 


9 


tHOLD 


Hold Time at Any Input 


0 


0 


3 


ns 



CJI 

o 

iD 

r- 

iD 
C/) 
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Logic Diagrams 




K. — >ULUCK 



PARALLEL OUTPUTS 



LS194A, S194 

PARALLEL INPUTS 



MODE 
CONTROL 
INPUTS 



SHIFT 
RIGHT (2) 
SERIAL 
INPUT 




' CLOCK ilii{>0- 



r—C+^CLOCK 
R 

CLEAR 




CLOCK 
CLEAR 




. N-Or>- S Qc - . 
CLOCK 




SHIFT 
LEFT 
SERIAL 



Timing Diagram 



PARALLEL OUTPUTS 



TYPICAL CLEAR, LOAD/ RIGHT-SHIFT, LEFT-SHIFT, INHIBIT, AND CLEAR SEQUENCES 



MODE 
CONTROL 
INPUTS 



so~_|h 



CLEAR II r 



SERIAL 
DATA 
INPUTS 



PARALLEL 
DATA 
INPUTS 




prn r 
-F~IlJ — 



TJT 
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General Description 

These 4-bit^ registers feature parallel inputs, parallel 
outputs, J-K serial inputs, shift/load control input, and 
a direct overriding clear. All inputs are buffered to 
lower the input drive requirements. The registers have 
two modes of operation: 

Parallel (broadside) load 

Shift (in the direction toward Qp) 

Parallel loading is accomplished by applying the four 
bits of data and taking the shift/load control input 
low. The data is loaded into the associated flip-flop and 
appears at the outputs after the positive transition of the 
clock input. During loading, serial data flow is inhibited. 

Shifting is accomplished synchronously when the shift/ 
load control input is high. Serial data for this mode is 
entered at the J-K inputs. These inputs permit the first 
•stage to perform as a J-K, D, or T-type flip-flop as shown 
in the truth table. 

The high-performance SI 95, with a 105 MHz typical 
shift frequency, is particularly attractive for very high- 



4-Bit Parallel Access Shift Registers 

speed data processing systems. In most cases existing 
systems can be upgraded merely by using this Schottky- 
clamped shift register. 



Features 

■ Synchronous parallel load 

• Positive-edge-triggered clocking 

■ Parallel inputs and outputs from each flip-flop 

■ Direct overriding clear 

■ J and K inputs to first stage 

■ Complementary outputs from last stage 

■ For use in high-performance: 

accumulators/processors 

serial-to-parallel, parallel-to-serial converters 



TYPE 

195 

LSI 95 A 
S195 



TYPICAL CLOCK 
FREQUENCY 

39 MHz 
39 MHz ^ 
105 MHz 



TYPICAL 
POWER DISSIPATION 

195 mW 
70 mW 
350 mW 



Connection Diagram 



SERIAL INPUTS 



PARALLEL INPUTS 



Truth Table 



54195{J), (W); 74195(J), (N), (W); 
54LS195A/74LS195A(J), (N), (W); 74S195{N) 



INPUTS 


OUTPUTS 


CLEAR 


SHIFT/ 
LOAD 


CLOCK 


SERIAL 


PARALLEL 


Qa 


Ob 


Qc 


Qd 


Qd 


J 


K 


A 




C 


D 


L 


X 


X 


X 


X 


X 


X 


X 


X 


L 


L 


L 


L 


H 


H 


L 


t 


X 


.X 


a 


b 


c 


d 


a 


ta 


c 


d 


d 


H 


H 


L 


X 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 


Qqo 


H 


H 


t 


L 


H 


X 


X 


X 


X 


Qao 


Qao 




Qen 


Qen 


H 


H 


t , 


L 


L 


X 


X 


X 


X 


L. 


Qah 


Qen 


Qen 


Qcn 


H 


H 


t 


H 


H 


X 


X 


X 


X 


H 


Q.An 


Qen 


Qcn 


Qcn 


' H 


H 


f, 


H 


L 


X 


X 


X 


X 


Qah 


Qao 


Qen 


Qen 


Qcn 



H = High Level (steady state), L = Low Level (steady state), X = Don't Care (any input, including transitions) 
t = Transition from low to high level 

a, b, c, d = The level of steady state input at A, B, C, or D, respectively. 

QaO' ^BO' Q^CO' Q'DO ~ level of Q/\, Qg, Qc> oi" ^D' fesipectively, before the indicated steady state input conditions were established. 
Q^p, Qgn- QCn ~ ^he level of Q^, Qb, c QC' respectively, before the most recent transition of the clock. 



Tentative Data For LSI 95 A 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54/74 


DM54LS/74LS 


DM74S 


UNITS 


195 


LSI 95 A 


S195 


MIN TYPd) MAX 


MIN TYP(I) MAX 


MIN TYP(I) MAX 


V,H 


High Level Input Voltage 




2 


2 


2 


V 


V,L 


Low Level Input Voltage 




DM54 


0.8 


0.7 


N/A 


V 


DM74 


0.8 


0.8 


0.8 


Vi 


Input Clamp Voltage 


Vcc Min 


1, =--12mA 


-1.5 






V 


1, =-18 mA 




-1.5 


-1.2 


'oh 


High Level Output Current 




-800 


-400 


-1000 


/iA 


Vqh 


High Level Output Voltage 


Vcc = Min, V,H =2V 
V,L = Max, Iqh ~ Max 


DM54 


2.4 3.4 


2.5 3.4 


N/A 


V 


DM74 


2.4 3.4 


2.7 3.4 


2.7 3.4 


Iql 


Low Level Output Current 




DM54 


16 


4 


N/A 


mA 


DM74 


16 


8 


20 


VOL 


Low L-Gvsl Output \/o!t3QG 


Vcc = Min, V,H = 2V 
V,L=Max 


Iql Max 


DM54 


0.2 0.4 


0.25 0.4 


N/A 


V 


DM74 


0.2 0.4 


0.35 0.5 


0.5 


Iql = 4 mA 


DM74 




0.25 0.4 






Input Current at Maximum Input Voltage 


Vcc = Max 


V, = 5.5V 


1 




1 


mA 


V, = 7V 




0.1 






High Level Input Current 


Vcc Max 


V, = 2.4V 


40 








V, =2.7V 




20 


50 


•iL 


Low Level Input Current 


Vcc Max 


V, = 0.4V 


-1.6 


-0.4 




mA 


V, = 0.5V 






-2 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


- DM54 


-20 -57 


-30 -130 


N/A 


mA 


DM74 


-18 -57 


-30 -130 


-40 -100 


•cc 


Supply Current 


Vcc = Max{3) 


39 63 


14 21 


70 109 


mA 



Notes 

(1) AH typical values are at Vcc = 5V,Ta = 25" C. 

(2) Not more than one output should be shorted at a time, and for DM54LS/74LS or DM74S duration of short circuit should not exceed one second. 

(3) With all outputs open, shift/load grounded, and 4.5V applied to the J, K, and data inputs, Iqc 'S measured by applying a momentary ground, followed by 4.5V, to clear and then applying a momentary 
ground, followed by 4.5V, to clock. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


DM54/74 


DM54LS/74LS 


DM74S 


UNITS 


195 


LS195 


S195 


CONDITIONS 


MIN TYP MAX 


CONDITIONS 


MIN TYP MAX 


CONDITIONS 


MIN TYP MAX 


^MAX 


Maximum Clock Frecjusncy 


Ci_ = 15 pF 
Rl = 400^ 


30 39 


Cl = 15 pF 
Rl =2kr2 


30 39 


Cl = 15 pF 
Rl = 280a 


70 105 


MHz 


tPHL 


Propagation Delay Time, High-to-Low 
Level Output From Clear 


19 30 


19 30 


12.5 18.5 


ns 


tPLH 


Propagation Delay Time, Low-to-High 
Level Output From Clock 


14 22 


14 22 


8 12 


ns 


^PHL 


Propagation Delay Time, High-to-Low 
Level Output From Clock 


17 26 


17 26 


11 16.5 


ns 


tw(CLOCK) 


Width of Clock Input Pulse 




16 




16 




7 


ns 


tW(CLEAR) 


Width of Clear Input Pulse 


12 


12 


12 


ns 


tSETUP 


Setup Time 


Shift/Load 


25 


25 


11 


ns 


Serial and Parallel Data 


15 


15 




Clear Inactive -State 


25 


25 


9 


^RELEASE 


Shift/Load Release Time 


10 


10 


6 


ns 


tHOLD 


Serial and Parallel Data Hold Time 


0 


0 


3 


ns 



^ MSI DM54/DM74195XS195A,S195 



Logic Diagram 



SERIAL 

INPUT PARALLEL INPUTS_ 



J K A B C D 




PARALLEL OUTPUTS 

^This connection is made on 195 only. 



Timing Diagram 



TYPICAL CLEAR, SHIFT, AND LOAD SEQUENCES 



CLOCK 
CLEAR 



SERIAL 
INPUTS 



-SERIAL SHIFT - 
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8-Bit Shift Registers 



General Description 

These 8-brt shift registers feature buffered inputs to 
lower the drive requirements to one normalized Series 
54/74 load, and input clamping diodes to minimize 
switching transients and simplify system design. Maxi- 
mum input clock frequency is typically 35 MHz and 
power dissipation is typically 360 mW. 

DM54198/DM74198 

These bidirectional registers are designed to incorporate 
virtually all of the features a system designer may want 
in a shift register. They feature parallel inputs, parallel 
outputs, right-shift and left-shift serial inputs, operating 
mode control inputs, and a direct overriding clear line. 
The register has four distinct modes of operation, namely: 

Parallel (broadside) load 

Shift right (in the direction tovvard Qh ) 

Shift left (in the direction toward Q^) 
Inhibit clock (do nothing) 

Synchronous parallel loading is accomplished by applying 
the eight bits of data and taking both mode control 
inputs, SO and SI high. The data is loaded into the 
associated flip-flop and appears at the outputs after the 
positive transition of the clock input. During loading, 
serial data flow is inhibited. 

Shift right is accomplished synchronously with the rising 
edge of the clock pulse when SO is high and SI is low. 
Serial data for this mode is entered at the shift-right 
data input. When SO is low and SI is high, data shifts 
left synchronously and new data is entered at the 
shift-left serial input. 



Clocking of the flip-flop is inhibited when both mode 
control inputs are low. The mode controls should be 
changed only while the clock input is high. 

DM54199/DM74199 

These registers feature parallel inputs, parallel outputs, 
J-K serial inputs, shift/load co^itrol input, a direct 
overriding clear line, and gated clock inputs. The register 
has three modes of operation: 

Parallel (broadside) load 

Shift (in the direction toward Qh)^ 

Inhibit clock (do nothing) 

Parallel loading is accomplished by applying the eight 
bits' of data and taking the shift/load control input 
low when the clock input is not inhibited. The data is 
loaded into the associated flip-flop and appears at the 
outputs after the positive transition of the clock input. 
During loading, serial data flow is inhibited. 

Shifting is accomplished synchronously when shift/load 
is high and the clock input is not_inhibited. Serial data 
for this mode is entered at the J-K inputs. See the truth 
table for levels required to enter serial data into the 
first flip-flop. 

Both of the clock inputs are identical in function and 
may be used interchangeably to serve as clock or clock- 
inhibit Inputs. Holding either clock input high inhibits 
clocking; but when one is held low, a clock input applied 
to the other input is passed to the eight flip-flops of the 
register. The clock-inhibit input should be changed to 
the high level only while the clock input is high. 



Connection Diagrams 



SHIFT 
LEFT 

SERIAL INPUT INPUT INPUT INPUT 



Vcc SI INPUT H Qh G Qq F Qp E Qe CLEAR 



1^. 


23 


22 


21 


20 


19 


18 


17 


18 


15 


14 


13 


































A 


0- 






























1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 |12 



so SHIFT INPUT INPUT Qg INPUT Qc INPUT % CLOCK GND 
RIGHT A B C D 

SERIAL 
INPUT 



541 98/741 98( J), (N) 



SHIFT/ INPUT INPUT INPUT INPUT 
Vcc LOAD H Qh G Qq F Qp E Qg CLEAR CLOCK 
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19 
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SERIAL 
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541 99/741 99{ J), (N) 
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Eiectricai Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 



CONDITIONS 



DM54/74 



198, 199 



MIN TYPd) MAX 



UNITS 



V|H 



High Level Input Voltage 



Low Level Input Voltage 



0.8 



V| 



Input Clamp Voltage 



Vcc^Min, I, = --12 mA 



-1.5 



•oh 



High Level Output Current 



. -800 



VOH 



High Level Output Voltage 



Vcc = Min, V,H =2V 
V,L=0.8V, loH=-800iuA 



2.4 



lOL 



Low Level Output Current 



16 



mA 



Vol 



Low Level Output Voltage 



= Min, 



V.H =2V 



V,i_=^0.8V, loL = 16mA 



0.4 



Input Current at Maximum Input Voltage 



Vcc = Max, V, = 5.5V 



mA 



High Level Input Current 



Vcc = Max, V|=2.4V 



40 



ma 



l|L 



Low Level Input Current 



Vrr = Max, V, = 0.4V 



-1.6 



mA 



Short Circuit Output Current 



Vcc = Max(2) 



DM54 



-20 



-57 



DM74 



-18 



-57 



mA 



Supply Current 



Vcc - Max 

(See Conditions for Ice Table) 



DM54 



72 



104 



DM74 



72 



116 



mA 



Notes 

(1) All typical values are at Vcc = 5V,Ta = 25°C. 

(2) Not more tharr one output should be shorted at a time. 

Switching Characteristics Vcc = 5V, T^ = 25° C 



PARAMETER 


CONDITIONS 


DM54/74 
198,199 
MIN TYP * MAX 


UNITS 


^MAX 


Maximum Input Count Frequency 


Cl = 15 pF, Rl =400n 


25 , 35 


MHz 


tpHL 


Propagation Delay Time, High-to-Low 
Level Output From Clear 


23 • 35 


ns 


tPHL 


Propagation Delay Time, High-to-Low 
Level Output From Clock 


20 30 


ns 


tpLH 


Propagation Delay Time, Low-to-High 
Level Output From Clock 


17 26 


ns 


tw 


Width of Clock or Clear Pulse 




20 


ns 


tSETUP 


Mode-Control Setup Time 


30 


ns 


tSETUP 


Data Setup Time 


20 


ns 


^HOLD 


Hold Time at Any Input 


0 


ns 



Conditions for Ice (All outputs are open) 



TYPE 


APPLY 4.5V 


FIRST GROUND, 
THEN APPLY 4.5V 


GROUND 


198 
199 


Serial Input, SO, SI 
J, K, Inputs A thru H 


Clock 
Clock 


Clear, Inputs A thru H 

Clock Inhibit, Clear, Shift/Load 
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Truth Tables 



198 



INPUTS 


OUTPUTS 


CLEAR 


MODE 


CLOCK 


SERIAL 


PARALLEL 


Qa 


Qb . 


• . Qg 


Oh 


SI 


SO 


LEFT 


RIGHT 


A...H 


L 


X 


X 


X 


X 


X 


X 


L 


L 


L 


L 


H 


X 


X 


L 


X 


X 


X 


Qao 


Qbo 


Qgo 


Qho 


H 


H 


H 


t 


X 


X 


a . . .h 


a 


b 


9 


h 


H 


L 


H 


t 


X 


H 


X 


H 


Qao 


Qpn 


Qgh 


H 


L 


H 


t 


X 


L 


X 


L 


Qao 


Qpn 


Qgh 


H 


H 


L 


t 


H 


X 


X 


Qbo 


Qcn 


Qhh 


H 


H 


H 


L 


t 


L 


X 


X 




Qcn 


Qhh 


L 


H 


L 


L 


X 


X 


X 


X 


Qao 


Qbo 


Qgo 


Qho 



H = High Level (steady state), L = Low Level (steady state) 
X = Don't care (any input, including transitions) 
t = Transition from low to high level 

a . . . h = The level of steady state input at inputs A thru H, respectively. 

QaO' QbO' QqO' Qho ~ ^he level of Q^/ QB' QQ' o*" QH' respectively, before the indicated 
steady-state input conditions were established. 

QAn* Qsn' ~ '^vel of Q^, Qb, etc., respectively, before the rtjost-recent t transition of 
the clock. 
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INPUTS 


OUTPUTS 


CLEAR 


SHIFT/ 


CLOCK 


CLOCK 


SERIAL 


PARALLEL 


Qa 


Qb 


Qc •■ 


Qh 


LOAD 


INHIBIT 


J 


K 


A...H 


L 


X 


X 


X 


X 


X 


X 


L 


L 


L 


L 


H 


X 


L 


L 


X 


X 


X 


Qao 


Qbo 


Qgo 


Qho 


H 


L 


L 


t 


X 


X 


a . . .h 


a , 


b 


c 


h 


H 


H 


L 


' t 


L 


H 


X 


Qao 


Qao 


Qbo 


Qcn 


H 


H 


L 


t 


L 


L 


X 


L 


Qah 


Qsn 


Qgh 


H 


H 


L 


t 


H 


H 


X 


H 


Qah 


Qen 


Qgh 


H 


H 


L 


t 


H 


L 


X 


Qah 


Qao 


Qsn 


Qgh 


H 


X 


H 


t 


X 


X 


X 


Qao 


Qbo 


Qbo 


Qho 



H = High Level (steady state), L = Low Level (steady state) 
X = Don't care (any input, including transitions) 
t = Transition fronn low to high level 

a . . . h = The level of steady state input at inputs A thru H, respectively. 

QaO' QbO' QcO- • ■ Qho ~ Qa* QB' Qc ^^^^ Qh^ respectively, before ^he indicated 

steady-state input conditions were established. 

Q/\n, Qsn- • ■ QCn ~ The level of Q/\ or CLq thru Qq, respectively, before the most-recent t 
transition of the clock. 
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Timing Diagrams 

TYPICAL CLEAR, LOAD, RIGHT-SHIFT, LEi=T-SHIFT, INHIBIT, AND CLEAR SEQUENCES 

-»»jiJTJijnxuiJTnxLriJTJT^^ 



CLEAR r 



SERIAL 
DATA 
INPUTS 



PARALLEL ■ 
DATA 
INPUTS 



a.::LJ 



1 m 




m L r 
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TYPICAL CLEAR, SHIFT, LOAD, AND INHIBIT SEQUENCES 
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TEST TABLE FOR SYNCHRONOUS INPUTS 



TEST TABLE FOR SYNCHRONOUS INPUTS 



DATA INPUT 
FOR TEST 


Si 


So 


OUTPUT TESTED 
(SEE NOTE E) 




DATA INPUT 
FOR TEST 


SHIFT/LOAD 


OUTPUT TESTED 
(SEE NOTE E) 


A 


4.5V 


4.5V 


Qa 


at tn4 1 




A 


OV 


Qa at tn+i 


B 


4.5 V 


4.5 V 


Qb 


at tn+i 




B 


OV 


Qb at tn+T 


C 


4.5V 


4.5V 


Qc 


at tn+1 




C 


OV 


Qc attn+1 


D 


4.5V 


4.5V 


Qd 


at tn+1 




D 


OV 


Qd at tr,+i 


E 


4.5V 


4.5V 


Qe 


at tn+1 




E 


OV 


Qe att„+i 


F 


4.5V 


4.5V 


Qf 


at tn+1 




F 


OV 


Qf attn+1 


G 


4.5V 


4.5V 


Qg 


at tn+1 




G 


OV 


Qg at t„+i 


H , 


4.5V 


4.5V 


Qh 


at tn+^ 




H 


OV 


Qh at tn+1 


L Serial Input 


4.5V 


OV 


Qa 


at tn+8 




J and K 


4.5V 


Qh at tn+8 


R Serial Input 


OV 


4.5V 


Qh 


at tn+8 









LOAD FOR OUTPUT UNDER TEST 

vcc 



OUTPUT 



FROM 
OUTPUT. 
UNDER 
TEST 



►Rl = 400 



N * ► ! ►! ►! 



■ CL = 15pF 
" {SEE NOTE B) 



SWITCHING TIME WAVEFORMS 



CLEAR INPUT 1.5V 



DATA INPUT 
(SEE TEST TABLE) 



— *| tW<CLEAR) j-*— 




^"+1 {SEE NOTE F) 



l.5v\ 



^tHOLD 



tPLH 
(CLK-Q) 



JPHL 
{CLK-Q) 



-VOH 



■Vol 



(A) 



(B) 
(C) 
(D) 
(E) 

(F) 



The clock pulse has the following characteristics: tyy,(ciocl<) ^ 20 ns and PRR = 1 MHz. 

The clear pulse has the following characteristics: ty/y;(ciear) ^ 20 ns and t^oLp '= 0 ns. 

When testing f|\/iAX' vary the clock PRR. 

Cl includes probe and jig capacitance. 

All diodes are 1N3064. ^ 

A clear pulse is applied prior to each test. . 

Propagation delay times (tp|_H and tp^L) are measured at tn+i - Proper shifting of 
data is verified at, tn+8 ^'thi a functional test, 
tp = bit time before clocking transition, 
tn+1 = bit time after one clocking transition 
tn+8 ~ bit time after clocking transitions 
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General Description 

The DM54S200/DM74S200 256-bit active-element 
memories are monolithic transistor-transistor logic (TTL) 
integrated circuits organized as 256 words of one bit 
each. They are fully decoded and have three gated 
memory-enable inputs to simplify decoding required to 
achieve the desired system organization. The memories 
feature PNP input transistors which reduce the low-level 
input current requirement to a maximum of -0.25 mA, 
only one-eighth that of a normal Series 54S/74S load 
factor. The memory-enable circuitry is implemented with 
minimal delay times to compensate for added system 
decoding. 

The TR I -STATE output combines the convenience of 
an open-collector with the speed of a totem-pole output; 
it can be bus-connected to other similar outputs, yet it 
retains the fast rise time characteristics of the TTL 
totem-pole output. 

Write Cycle: The complement of the information at the 
data input is written into the selected location when all 
memory-enable inputs and the write-enable input are 
low. While the write-enable input is low, the output is 
in the high-impedance state. When a number of outputs 
are bus-connected, this high-impedance output state will 



TRI-STATE 256-Bit Read/Write Memories 

neither load nor drive the bus line, but it will allow the 
bus line to be driven by another active output or a 
passive pull-up if desired. 

Read Cycle: The stored information (complement of 
information applied at the data input during the write 
cycle) is available at the output when the write-enable 
input is high and the three memory-enable inputs are 
low. When any one of the memory enable inputs is high, 
the output will be in the high-impedance state. 



Features 

■ Schottky-clamped for high-speed memory systems: 

Access from memory-enable inputs 20 ns typ 
Access from address inputs 31 ns typ 

Power dissipation 1.7mW/bittyp 

■ TRI-STATE output for driving bus-organized systems 
and/or highly capacitive loads 

■ Fully decoded, organized as 256 words of one bit 
each 

■ Compatible with most TTL and DTL logic circuits 

■ Multiple memory-enable inputs to minimize external 
decoding 



Connection Diagram 



ADDRESS ADDRESS 
INPUTS INPUTS 
DATA WRITE 



C H \ INPUT ENABLE G 

15 14 13 I 12 11 




ADDRESS 
INPUTS 



ME3 OUTPUT D GND 
Y ADDRESS 
INPUT 



Logic Diagram 




ADDRESS 
INPUTS 



54S200(J), (W); 74S200(J), (N), (W) 







4-T0-16 




LINE 




DECODER 









ADDRESS 
INPUTS 



1(14) 1(15) i(2) |(1) 



4-T0-16-LINE DECODER 




256-BIT MEMORY 
MATRIX ORGANIZED 
16BY-16 



mm 



OUTP 



OUTPUT 
Y 



Truth Table 



FUNCTION 


INPUTS 


OUTPUT 


MEMORY 
ENABLEt 


WRITE 
ENABLE 


Write (Store 
Complement 
of Data) 


L 


L 


High Impedance 


Read 


L 


H 


Stored Data 


Inhibit 


H 


X 


High Impedance 



H = High Level, L = Low Lev?!, X = irrelevant 
t = For memory enable; L = All ME inputs low 
H = One or more ME inputs high 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


UUNUl 1 IONS 


DM54S/74S 


UNITS 


S200 


MIN TYP{1) MAX 


V,H 


High Level Input Voltage 




2.0 


V 




Low L^vel Input Voltage 




0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, l| = -18 niA 


-1.2 


V 




High Level Output Current 




DM54 


-2.0 


mA 


DM74 


-5.2 


VoH 


High Level Output Voltage 


Vcc =Min, V,H =2V 
V,L=0.8V, loH=Max 


2.4 


V 


•OL 


Low Level Output Current 




16 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H=2V 
V,L=0.8V, loL = '16mA 


DM54 


0.5 


V 


DM74 


0.45 


'O(OFF) 


Off-State (High Impedance State) Output Current 


Vcc ~ 
V,H = 2.0V 


Vo = 0.45V 


—50 


ma 


Vo = 2.4V 


50 


li 


Input Current at Maximum Input Voltage 


Vcc = Max, V, = 5.5V 


1.0 


mA 


l|H 


High Level Input Current 


Vcc = Max, V, = 2.7V 


25 


ma 


«IL 


Low Level Input Current 


Vcc = Max, V| = 0^45V 


-250 


ma 


'os 


Short Circuit Output Current 


Vcc - Max(2) 


-30 -100 


mA 


'cc 


Supply Current 


Vcc Max(3) 


87 130 


mA 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second. 

(3) Ice is measured with the write enable and memory enable grounded, all other inputs at 4.5V and the output open. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


CONDITIONS 


DM54S/74S 


UNITS 


54S200 


748200 


MIN TYP MAX 


MIN TYP MAX 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Access Time Frorn 
Address 


Cl = 15 pF, Rl = 280a 


33 70 


33 .50 


ns 




Propagation Delay Time, 
High-to-Low Level Output 


Access Time From 
Address 


29 70 


29 50 


ns 


tZH 


Output Enable Time To 
High Level 


Access Time From 
Memory Enable 


21 45 


' 21 35 


ns 


tZL 


Output Enable Time To 
Low Level 


Access Time From 
Memory Enable 


10 30 


10 20 


ns 


tZH 


Output Enable Time To 
High Level 


Sense Recovery Time 
From Write Enable 


24 50 


24 40 


ns 


tzL 


Output Enable Time To 
Low Level 


Sense Recovery Time 
From Write Enable 


12 50 


12 40 


ns 


tHZ 


Output Disable Time From 
High Level 


Disable Time From 
Memory Enable 


Cl =5.0 pF, RL = 280fi 


7.0 30 


7.0 20 


ns 


tLZ 


Output Disable Time From 
Low Level 


Disable Time From 
Memory Enable 


20 45 


20 35 


ns 


tHZ 


Output Disable Time From 
High Level 


Disable Time From 
Write Enable 


13 40 


13 30 


ns 


tLZ 


Output Disable Time From 
Low Level 


Disable Time From 
Write Enable 


16 40 


16 30 


ns 


tw 


Width of Write Enable Pulse 




50 


40 


ns 


tSETUP 


Setup Time 


Address to Write Enable 


0 


0 


ns 


Data to Write Enable 


0 


0 


Memory Enable to Write Enable 


0 


0 


tHOLD 


Hold Time 


Address From Write Enable 


10 


10 


ns 


Data From Write Enable 


10 


10 


Memory Enable to Write Enable 


0 


0 
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AC Test Circuit 



TEST 
POINT 




Ci. includes probe and jig capacitance. 
All diodes are1N3064. 



Switching Time Waveforms 




Notes: 

(A) Waveform 1 is for the output with internal conditions such that the output is low except when disabled. Waveform 2 is for the out- 
put with internal conditions such that the output is high except when disabled. 

(B) When measuring delay times from address inputs, the memory enable inputs are low and the write enable input is high. 

(C) When measuring delay times from memory enable inputs, the address inputs are steady-state and the write enable input is high. 

(D) Input waveforms are supplied by pulse generators having the following characteristics: t^ < 7 ns,tf < 7ns, PRR < 1.0 MHz, and 

Zqut * son- 
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256-Bit Read/Write Merhdries with Open Collector Outputs 



General Description 

The DM54S206/DI\/174S206 256-bit active-element mem- 
ories are monolithic transistor-transistor logic (TTL) 
integrated circuits organized as 256 words of one bit 
each. They are fully decoded and have three gated 
memory-enable inputs to simplify decoding required to 
achieve the desired system organization. The memories 
feature PNP input transistors which reduce the low- 
level input current requirement to a maximum of 
-0.25 milliamperes, only one-eighth that of a nor- 
mal Series 54S/74S load factor. The memory-enable 
circuitry is Implemented with minimal delay times to 
compensate for added system decoding. 



Write Cycle: The complement of the information at 
the data input is written into the selected location 
when all memory-enable inputs and the write-enable 
input are low. While the write-enable input is low, 
the output is off. » 



Read Cycle: The stored information (complement of 
information applied at the data input during the write 
cycle) is available at the output when the write-enable 
input is high and the three memory-enable inputs are 
low. When any one of the memory enable inputs is 
high, the output will be off. 

Features 

■ Schottky-clamped for high-speed memory systems: 

Access from memory-enable inputs 17 ns typ 
Access from address inputs 35 ns typ 

Power dissipation 1.4 mW/bit typ 

■ Open-collector output for word expansion 

■ Fully decoded, organized as 256 words of one bit 
each 

■ Compatible with most TTL and DTL logic circuits 

■ Multiple memory-enable inputs to minimize external 
decoding 



Connection Diagram Logic Diagram 

ADDRESS 
INPUTS 




1 2 3 4 5 6 7 p — 

A B MEI ME2 iVIE3 OUTPUT D GND 

^ w ill'' « Annoccc 



54S?06(J), (W); 74S206(J), (N), (W) 




Truth Table 



FUNCTION 


INPUTS 


OUTPUT 


MEMORY 
ENABLEt 


WRITE 
ENABLE 


Write (Store 
Complement 
of Data) 


L 


L 


Hi-Z 


Read 


L 


H 


Stored Data 


inhibit 


H 


X 


Hi-Z 



H = high level, L = low level, X = irrelevant 
"'"For memory enable: L = all ME inputs low; 

H = one or more ME inputs high. 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 











DM54S/74S 






PARAMETER 


CONDmONS 




S206 


UNITS 










MIN TYP(l) MAX 




V.H 


High Level Input Voltage 




2 


V 


V|L 


Low Level Input Voltage 




0.8 


V 


V, 


■ Input Clamp Voltage 


Vcc = M'"' 'i =~18 mA 


-1.2 


V 


*OH 


High Level Output Current 


Vcc = Min,V,H = 2V 


VoH = 2:4V 


40 








V|L=0.8V 


VoH = 5.5V 


100 


•OL 


Low Level Output Current 




16 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min,-V,H =2V 


DM54 


0.5 








V,L =0.8V. loL = 16 mA 


DM74 


0.45 


V 


•i 


Input Current at Maximum Input Voltage 


Vcc = Max, V, = 5.5V 


1 


mA 


l|H 


High Level Input Current 


Vcc = Max, V| = 2.7V 


25 


iuA 


l|L 


Low Level Input Current 


Vcc = Max, V, = 0.45V 


-250 


juA 


•cc 


Supply Current 


Vcc = Max(2) 


70 130 


mA 



Notes 

(1) All typical values are at Vcc ^ 5V, Ta = 25°C. 

(2) Ice is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, and the output open. 



Switching Characteristics Vcc = 5V, T^ = 25°C 













DM54S/74S 








PARAMETER 


CONDITIONS 


54S206 


74S206 


UNITS 












MIN 


TYP 


MAX 


MIN 


TYP 


MAX 




tPLH 


Propagation Delay Time, 
Low-to-High Level Qutput 


Access Times from Address 






38 


80 




38 


60 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Access Times from Address 






32 


80 




32 


60 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Disable Time from 
Memory Enable 


Cl = 15 pF 
Rl =300^2 




21 


45 




21 


35 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Enable Time from 
Memory Enable 




13 


35 




13 


25 


ns 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Disable Time from 
Write Enable 






20 


50 




20 


40 


ns 


tSR 


Sense Recovery Time 






14 


50 




14 


40 


ns 


tw 


Width of Write Enable Pulse , 




50 


40 


ns 


tSETUP 


Setup Time 


Address to Write Enable 




0 


0 








Data to Write Enable 




0 


0 


ns 






Memory Enable to Write Enable 




0 


0 




tHOLD 


Hold Time 


Address from Write Enable 




10 


10 








Data from Write Enable 




10 


10 


ns 






Memory Enable to Write Enable 




0 


0 
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AC Test. Circuit 



TEST 
POINT 



FROM 
OUTPUT 
UNDER ■ 
TEST 



Switching Time Waveforms 



Ct includes probe and jig capacitance. 



WRITE CYCLE 



ADDRESS 
INPUTS 



i 1.5V 



MEMORY-ENABLE 
INPUTS 



WRITE-ENABLE 
INPUT 



3V 

OV— — ^ 

3V 
OV 
3V 



tsETUP 

J.5V 



tSETUP 

: 1.5V 



OV- 



VoK 

OUTPUT 
(NOTE A) 




7^ 



ACCESS (ENABLE) TIME AND 
DISABLE TIME FROM MEMORY ENABLE 



ACCESS TIME FROM ADDRESS INPUTS 




ADDRESS 3V 

INPUTS 
(NOTE 



SS 3V— V /■ 

rs >t^i 

B) OV— — ^ V 



VoH- 




Notes: 

(A) Waveform shown is for the output with internal conditions such that the output is low except when disabled. 

(B) When measuring delay times from address inputs, the memory-enable inputs are low and the write-enable input is high. 

(C) When measuring delay times from memory-enable inputs, the. address inputs are steady-state and the write-enable input is high. 
(Dl| Input waveforms are supplied by pulse generators haying the following characteristics: t^ < 2,5 ns, tf < 2.5 ns, PRR < 1 MHz, 

and ZquT 50i7. 
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DM54/DM74251LS251,S25T 



General Description 

These data selectors/multiplexers contain full on-chip 
binary decoding to select one-of-eight data sources, and 
feature a strobe-controlled TRI-STATE output. The 
strobe must be at a low logic level to enable these 
devices. The TRI-STATE outputs permit direct connec- 
tion to a common bus. When the strobe input is high, 
both outputs are in a high-impedance state in which 
both the upper and lower transistors of each totem-pole 
output are off, and the output neither drives nor loads 
the bus significantly. When the strobe is low, the 
outputs are activated and operate as standard TTL 
totem-pole outputs. 

To minimize the possibility that two outputs will 
attempt to take a common bus to opposite logic levels, 
the output control circuitry is designed so that the 
average output disable time is shorter than the average 
output enable time. 



TRI-STATE Data Selectors/Multiplexers 

Features 

■ TRI-STATE versions of 151, LS151,S151 

■ Interface directly with system bus 

■ Perform parallel-to-serial conversion 

■ Permit multiplexing from N-lines to one line 

■ Complementary outputs provide true and inverted 
data 



TYPE 



54251 

74251 

54LS251 

74LS251 

74S251 



MAX NO. OF 
COMMON 
OUTPUTS 

49 
129 

49 
129 
129 



TYPICAL 
PROP DELAY 
TIME 
(DTOY) 

17 ns 
17 ns 
17 ns 
17 ns 
8 ns 



TYPICAL 
POWER 
DISSIPATION 

155 mW 
155 mW 
35 mW 
35 mW 
275 mW 



Connection Diagram 

DATA INPUTS 



Truth Table 



INPUTS 


OUTPUTS 


SELECT 


STROBE 
S 


Y 


W 


C 


B 


A 


X 


X 


X 


H 


Z 


Z 


L 


L 


L 


L 


DO 


DO 


L 


L 


H 


L 


D1 


D1 


L 


H 


L 


L 


D2 


D2 


L 


i-i 


H 


L 


D3 


D3 


H 


L 


L 


L 


D4 


D4 


H 


L 


H 


L 


D5 


D5 


H 


H 


L 


L 


D6 


D6 


H 


H 


H 


L 


D7 


D7 



DATA INPUTS OUTPUTS 

54251 (J), (W); 74251 (J), (N), (W); 
54LS251/74LS251(J), (N), (W); 74S251(N) 



H = High Logic Level, L = Low Logic Level 
X = Don't Care, Z = High Innpedance (Off) 
DO, D1. . .D7 = The level of the respective D input. 



Logic Diagram 



STROBE (7)_K^ 
(ENABLE)77*V 




DATA 
SELECT 
(BINARY) 
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LS251, S251 To Be Announced In 1976 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54/74 


DM54LS/74LS 


DM74S 


UNITS 


251 


LS251 


S251 


MIN TYP(I) MAX 


MIN TYP(I) MAX 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 




2 


2 


2 


V 


V|L 


Low Level Input Voltage 




DM54 


0.8 


0.7 


N/A 


V 


DM74 


0.8 


0.8 


0.8 


V, 


Input Clamp Voltage 


Vcc = Min 


1, =-12 mA 


-1.5 






V 


1, =-18mA 




-1.5 


-1.2 


'oh 


High Level Output Current 




DM54 


-2 




N/A 


mA 


DM74 


-5.2 


~2.6 


-6.5 


VoH 


High Level Output Voltage 


Vcc = Min,V,H =2V 
V,L = Max, Iqh = Max 


DM54 


2.4 


2.4 


N/A 


V 


DM74 


2.4 


2.4 


2.4 3.2 


lOL 


Low Level Output Current 




DM54 


16 


4 


N/A 


mA 


DM74 


16 


8 


20 


Vol 


Low Level Output Voltage 


Vcc =Min,V,H =2V 
V,L = Max 


Iql ~ Max 


DM54 


0.4 


0.25 0.4 


N/A 


V 


DM74 


0.4 


0.35 0.5 


0.5 


Iql = 4 mA 


DM74 




0.4 




*0(OFF) 


Off -State (High Impedance 
State) Output Current 


Vcc = Max 
V,H =2V 
V,L = Max 


Vo = 0.4V 


-40 


-20 






Vq =0.5V 






-50 


Vo = 2.4 V 


40 


20 


50 


l| 


Input Current at Maximum 
Input Voltage 


Vcc ~ Max 


V, = 5.5V 


1 




1 


mA 


V, =7V 




0.1 




iiH 


High Level Input Current 


Vcc ~ Max 


V, = 2.4V 


40 








V, = 2.7V 




20 


50 


Ul 


Low Level Input Current 


Vcc = Max 


V, = 0.4V 


-1.6 


-0.4 




mA 


V, = 0.5V 






-2 


<os 


Short Circuit Output Current 


Vcc = Max(2) 


-18 -55 


-30 -130 


-40 -100 


mA 


Ice 


Supply Current 


Vcc = Max{3) 


Strobe Grounded 


31 51 


6.1 10 


55 85 


mA 


Strobe at 4.5V 


31 51 


7.1 12 


55 85 



Notes 

(1) All typical values are at Vcc - 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time, and for Dft/154LS/74LS or DM74S duration of short circuit should not exceed one second, 

(3) All outputs open, all inputs at 4.5V. 



Switching Characteristics Vcc = 5V, = 25°C 







FROM 
(INPUT) 


TO 
(OUTPUT) 


DM54/74 


DM54LS/74LS 


DM74S 






PARAMETER 


251 


LS251 


S251 


UNITS 






CONDITIONS 


MIN TYP 


MAX 


CONDITIONS 


MIN TYP 


MAX 


CONDITIONS 


MIN 


TYP 


MAX 




tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


A, B, or C 


Y 




22 


36 




29 


45 






12 


18 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


(4 levels) 




23 


36 




28 


45 






13 


19.5 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


A, B, or C 


W 




18 


29 




20 


33 






10 


15 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


(3 levels) 




16 


27 




21 


33 


Cl = 15 pF 




9 


13.5 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Any D 


Y 




17 


28 




17 


28 


Rl =28012 




8 


12 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Cl =50pF 


18 28 


Cl = 15 pF 


18 


28 




8 12 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 




W 


Rl = 400r2 


11 


15 


Rl =2kn 


10 


15 






4.5 


7 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 




10 


15 




9 15 






4.5 


7 


ns 


tZH 


Output Enable Time to 
High Level 


Strobe 


Y 




15 


27 




30 


45 






13 


19.5 


ns 


tZL 


Output Enable Time to 
Low Level 




18 


36 




26 


40 


Cl = 50 pF 




14 


21 


hs 


tZH 


Output Enable Time to 
High Level 


Strobe 


W 




15 


27 




17 


27 


Rl = 280a 




13 


19.5 


ns 


tZL 


Output Enable Time to 
Low Level 




19 


38 




24 


40 






t4 


21 


ns 


tHZ 


Output Disable Time from 
High Level 


Strobe 


Y 




4 


8 




30 


45 






5.5 


8.5 


ns 


tLZ 


Output Disable Time from 
Low Level 


Cl = 5pF 


14 


23 


Cl = 5pF 


15 


25 


Cl = 5pF 




9 


14 


ns 


tHZ 


Output Disable Time from 
High Level 


Strobe 


W 


Rl = 4000 


4 


8 


Rl =2ka 


37 


55 


Rl = 28012 




5.5 


8.5 


ns 


tLZ 


Output Disable Time from 
Low Level 




15 


23 




15 


25 




9 14 


ns 



^ MSI 



DM54/DM74LS253/S253 



TRI-STATE Data Selectors/Multiplexers 



General Description 

Each of these Schottky-clamped data selectors/multi- 
plexers contains inverters and drivers to supply fully 
complementary, on-chip, binary decoding data selection 
to the AND-OR gates. Separate output control inputs 
are provided for each of the two four-line sections. 



Permits multiplexing from N lines to 1 line 
Performs parallel-to-serial conversion 
Strobe/output control 
High fan-out totem-pole outputs 



The TRI-STATE outputs can interface directly with data 
lines of bus-organized systems. With all but one of the 
common outputs disabled (at a high impedance state), 
the low impedance of the single enabled output will 
drive the bus line to a high or low logic level. 

Features 

■ TRI-STATE version of LSI 53, SI 53 with same pin-out 

■ Schottky-diode-clamped transistors 



TYPE TYPICAL PROPAGATION DELAY 



LS253 



Data to Output 
Select to Output 
Data to Output 
Select to Output 



12 ns 
21 ns 
6 ns 
12 ns 



TYPICAL 
POWER 
DISSIPATION 

35 mW 
275 mW 



Connection Diagram 



Truth Table 



OUTPUT 

CONTROL SELECT /— 
Vcc G2 A 2C3 




DATA INPUTS 

54LS253/74LS253(J), (N), (W); 74S253{N) 



SELECT 
INPUTS 


DATA INPUTS 


OUTPUT 
CONTROL 


OUTPUT 


B A 


CO 


C1 


C2 


C3 


G 


Y 


X X 


X 


X 


X 


X 


H 


Z 


L L 


L 


X 


X 


X 


L 


L 


L L 


H 


X 


X 


X 


L 


H 


L H 


X 


L 


X 


X 


L 


L 


L H 


X 


H 


X 


X 


L 


H 


H L 


X 


X 


L 


X 


L 


L 


H L 


X 


X 


H 


X 


L 


H 


H H 


X 


X 


X 


L 


.L 


L 


H H 


X 


X 


X 


H 


L 


H 



Address inputs A and B are common to both sections. 
H = High Level, L = Low Level, X = Don't Care, 
Z = High Impedance 



Logic Diagram 



OUTPUT 
CONTROL G1 




OUTPUT j2£, 
CONtROL G2 
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MSI DM54/DM74LS253,S253 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54LS/74LS 


DM74 


UNITS 







Min typ(i) max 


MIN TYr\l) MAa 


V|H 


High Level Input Voltage 




2 


2 


V 




Low Level Input Voltage 




DM54 


0.7 


N/A. 


V 


DM74 


0.8 


0.8 


Vj 


Input Clannp Voltage 


Vcc = Min, 1, = -18 nnA 


-1.5 


-1.2 


V 


•oh 


High Level Output Current 




DM54 


-1 


N/A 


mA 


DM74 


-2.6 


-6.5 




HIqH L6V6I Output VottSQ^ 


Vcc = Min, V,H = 2V 
ViL = max, loH = Max 


DM54 


2.4 3.4 


N/A 


V 


DM74 


2.4 3.1 


2.7 3.2 


'OL 


Low L6V6t Output CurrGnt 




DM54 


4 


N/A 


mA 


DM74 


8 


20 


Vol 


Low Level Output Voltage , 


Vcc = Min, V|H = 2V 
V|L = Max 


Iqu - Max 


DM54 


0.4 


N/A 


V 


DM74 


0.5 


0.5 


■oL ~ 4 nriA 


DM74 


0.4 




'0(0FF> 


Off-State (High -Impedance State) 
Output Current 


Vcc = Max, V|H = 2V 
V|L = Max 


Vq = 0.4V 


-20 




^A 


Vo = 0.5V 




-50 


Vq = 2.4V 


20 


50 


•l 


Input Current at Maximunn 
Input Voltage 


Vcc = Max 


V,=5.5V 




1.0 


mA 


V, = 7V 


0.1 




liH 


High Level Input Current 


Vcc = Max, V, = 2.7V 


20 


50 


ma 


•iL 


Low Level Input Current 


Vcc = Max 


V, = 0.4V 


-0.36 




mA 


V, =0.5V 




-2 


•os 


Short Circuit Output Current 


Vcc = Max(2) 


-30 -130 


-40 -100 


mA 


tec 


Supply Current 


Vcc = Max(3) 


Condition A 


7 12 




mA 


Condition B 


8.5 14 




All Outputs Open 




55 70 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25''C. 

(2) Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second. 

(3) Ice is measured with the outputs open under the following conditions: 

A. All inputs grounded. 

B. Output control at 4.5V, all inputs grounded. 

(4) National Semiconductor temporarily reserves the right to ship DM54/DM74LS253 devices which have a minimum Iqs = 5.0 mA. 



Switching Characteristics Vqc = 5V, = 25°C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


DM54LS/74LS 


DM74 


UNITS 


LS253 


S253 


CONDITIONS 


MIN TYP MAX 


CONDITIONS 


MIN TYP MAX 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Data 


Y 


Cl = 15 pF 

Rl = 2 kfi , 


17 25 


Cl = 15 pF 
Rl = 280fi 


6 9 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


13 20 


6 9 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Select 


Y 


30 45 


11.5 18 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


21 32 


.12 18 


ns 


tZH 


Output Enable Time 
to High Level 


Output 
Control 


Y 


15 23 


Cl = 50 pF 
Rl = 280^2 


13 19.5 


ns 


tZL 


Output Enable Time 
to Low Level 


15 23 


14 21 


ns 


tHZ 


Output Disable Time 
From High Level 


Output 
Control 


Y 


Cl=5pF 
Rl =2kO 


27 41 


Cl = 5 pF 
Rl = 280^2 


5.5 8.5 


ns 


tLZ 


Output Disable Time 
From Low Level 


18 27 


9 14 


ns 
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DM54/DM74LS257,S257,LS258,S258 



General Description 



These Schottky-clamped high-performance multiplexers 
feature TRI -STATE outputs that can interface directly 
with data lines of bus-organized systems. With all but 
one of the common outputs disabled (at a high impedance 
state), the low impedance of the single enabled output 
will drive the bus line to a high or low logic level. To 
minimize the possibility that two outputs will attempt 
to take a common bus to opposite logic levels, the output 
enable circuitry is designed such that the output disable 
times are shorter than the output enable times. 

This TRI-STATE output feature means that n-bit 
(paralleled) data selectors with up to 258 sources can 
be implemented for data buses. It also permits the use 
of standard TTL registers for data retention throughout 
the system. 



TRI-STATE Quad 2- Data Selectors/Multiplexers 

Features 

LS157, S157, LS158, S158, 



TRI-STATE versions 
with same pin-outs 

Schottky-clamped for significant improvernent in 
A— C performance 

Provides bus interface from multiple sources in high- 
performance systems 



AVERAGE PROPAGATION TVPICAL 

TYPE DELAY FROM POWER 

DATA INPUT DISSIPATION 

LS257 12 ns 50 mW 

LS258 12 ns 35 mW 

8257 4.8 ns ^ 320 mW 

S258 4 ns 280 mW 



Connection and Logic Diagrams 

INPUTS 



OUTPUT 
CONTROL 



OUTPUT 
Y4 



OUTPUT 
Y3 



Y1 A2 
OUTPUT 



B2 Y2 6ND 
OUTPUT 



INPUTS INPUTS 
54LS257/74LS257{J), (N), (W); 74S257(N) 

LS257, S257 




OUTPUT 
CONTROL 



OUTPUT 
Y3 



SELECT A1 



B2 Y2 GNO 
OUTPUT 



OUTPUT 
CONTROL 



54LS258/74LS258(J}, (N), (W); 74S258(N} 
LS258,S2S8 

^^2^ — 
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Eiectricai Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


L-'IVI^J't l_0/ / H- 1_0 


DM74S 


UNITS 


LS257, LS258 


S257, 8258 


MIN TYPd) MAX 


MIN TYP(I) MAX 


V|H 


High Level InpOt Voltage 




2 


2 


y 




Low Level Input Voltage 




DM54 


0.7 


N/A 


V 


DM74 


0.8 


0.8 


V, 


Input Clamp Voltage 


Vcc = IVlin, 1, = -18 mA 




—1 2 


V . 


•oh 


High Level Output Current 




DM54 


—1 0 


N/A 


mA 


DM74 


-2.6 


-6.5 


VoH 


High Level Output Voltage 


Vcc = Min, V,H - 2V 
V|L = Max, Iqh = Max 


DM54 


2.4 3.4 




V 


DM74 


2.4 3.1 


2.4 3.2 


«OL 


Low Level Output Current 




DM54 


4 


N/A 


mA 


DM74 


8 


20 


VOL 


Low Level Output Voltage 


Vcc " Min, V|H = 2V 
V|L = Max 


Iql = Max 


DM54 


0.25 0.4 


N/A 


V 


DM74 


0.35 0.5 


0.5 


•oL " 4 mA 


DM74 


0.25 0.4 




'p(OFF) 


Off State (High impedance State) Output 
Current 


Vcc = Max 
V,H =2V 
V|L = Max 


Vo = 0.4V 


-20 






Vo = 0.5V 




-50 


Vq = 2.4V 


20 


50 


>l 


Input Current at 
Maximum Input Voltage 


S Input 


Vcc = Max 


V, = 5.5V 




1 


mA 


V, =7V 


0.2 




Any Other 


V, = 5.5V 




1 


V, - 7V 


0.1 




liH 


High Level Input Current 


S Input 


Vcc = Max, V| - 2.7V 


40 


50 


AjA 


Any Other 


20 


50 


Ul 


Low Level Input Current 


S Input 


Vcc " Max 


V| = 0.4 V 


-0.8 




mA 


V, -0.5V 




-2 


Any Other 


V, = 0.4V 


-0.4 




V, - 0.5V 




-2 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-30 -130 


-40 -100 


mA 


'cc 


Supply Current 


All Outputs High 


Vcc = Max(3) 


LS257,S257 


5.9 10 


44 68 


mA 


All Outputs Low 


9.2 16 


60 93 


All Outputs Off 


10 17 


64 99 


All Outputs High 


LS258, S258 


4.1 7 


36 56 


All Outputs Low 


6.2 11 


52 81 


All Outputs Off 


7.0 12 


56 87 



Switching Characteristics Vcc = 5V, = 25°C 







FROM 
(INPUT) 


TO. 
(OUTPUT) 


DM54LS/74LS 


DM74S 






PARAMETER 


LS257, LS258 




S257 


S258 


UNITS 






CONDITIONS 


MIN TYP 


MAX 


CONDITIONS 


MIN TYP. 


MAX 


MIN TYP 


MAX 




tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Data 


Any 




12 


18 




5 


7.5 


4 


6 


ns 


tpHL 


Propagation Delay Tinne, 
High-to-Low Level Output 




12 


18 




4.5 


6.5 


4 6. 


ns 


tPLH 


Propagation Delay Time, 
Lbw-to-High Level Output 


Select 


Any 


Cl = 15 pF 


14 


21 


Cl = 15 pF 


8.5 


15 


8 12 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Rl = 2 kf2 


14 


21 


Rl = 280n 


8.5 


15 


7.5 


12 


ns 


tZH 


Output Enable Time to 
High Level 


Output 


Any 




20 


30 




13 


19.5 


13 


19.5 


ns 


tZL 


Output Enable Time to 
Low Level 


Control 




20 


30 




14 


21 


14 


21 


ns 


tHZ 


Output Disable Time 
From High Level 


Output 


Any 


Cl =5pF 


20 


30 


Cl = 5pF 


• 5.5 


8.5 


5.5 


8.5 


ns 


tLZ 


Output Disable Time 
From Low Level 


Control 


Rl = 2 l<12 


17 


25 


, RL= 280n 


9 14 


9 


14 


ns 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25° C. ' 

(2) Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 

(3) Ice 'S measured with all outputs open and all possible inputs grounded, while achieving the stated output conditions. 

Truth Table 



INPUTS 


OUTPUT Y 


OUTPUT 


SELECT 






LS257 


LS258 


CONTROL 




A 


B 


S257 


S258 


H 


X 


X 


X 


Z. 


Z 


L 


L 


L 


X 


L 


H 


L 


L 


H 


X 


H 


L 


L 


H 


X 


L 


L 


H 


L 


H 


X 


H 


H 


L 



H = High Level, L = Low Level, X = Don't Care, 
Z = High Impedance (off) 



^ MSI 



DM54/DM74LS279 



General Description 

These latches are ideally suited for use as temporary 
storage of binary information between processing units 
and I/O units. When either one of the data inputs is at 
a_low logic level, the output will follow the level of the 
R input. When both data inputs are high, the output will 
remain latched in its previous state. When both inputs 
are low, the output will go high. However, this high 
level may not persist when, either one of the data inputs 
returns to the high state. 



Features 



Quad S-R Latches 



For more advanced design S-R latches, see 
DM7 544/ 8544 

Typical power dissipation 

Typical propagation delay 



19mW 
12 ns 



Connection Qiagram 




Truth Table 



INPUTS 


OUTPUT 


St R 


Q 


H H 


Qo 


L H 


H 


H L 


L 


L L 


H* 



H = High Level 
L = Low Level 

Qq = The level of Q before the indicated input conditions were 
established. 

* This output leveHs pseudo stable: that is, it may not persist 
when the S and R inputs return to their inactive (high) level, 
t For latches with double S inputs; 

H = both S inputs high 

L = one or both S inputs low 
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^ MSI DM54/DM74LS279 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


COIMDITIONS 


DM54LS/74LS 


UNITS 


LS279 


MIN TYPd) MAX 


V|H 


High Level Input Voltagp 




2 


V 


Vii 


Low Level Input Voltage 




DM54 


0.7 


V 


DM74 


0.8 


V| 


Input Clamp Voltage 


Vcc = Min, 1, =-18 mA 


-1.5 


V 


■oh 


High Level Output Current 




-400 




VoH 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L = Max, loH = -400mA 


DM54 


2.5 3.5 


V 


DM74 


2.7 3.5 


"OL 


Low Level Output Current 




DM54 


4 


mA 


DM74 


8 


Vol 


Low Level Output Voltage 


Vcc = Min 
V|H = 2V 
V|L = Max 


Iql = 4 fTTiA 


0.25 0.4 


\] 


Iql = 8 mA 


DM74 


0.35 0.5 


h 


Input Current at Maximum 
Input Voltage 


Vcc = Max,V| =7V 


n 1 


mA 




High Level Input Current 


Vcc = Max, V, = 2.7V 


20 


MA 


I|L 


Low Level Input Current 


Vcc = Max, V, = 0.4V 


-0.4 


mA 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-30 -130 


mA 


Ice 


Supply Current 


Vcc = Max (3) 


3.8 7 


mA 



Notes 

<1) Air typical values are at Vcc = 5 V, Ta = 25° C. 

(2) Not more than one output should be shorted at a time, gnd duration of short circuit should not exceed one second. 

(3) Ice is measured with all R inputs grounded, all S Inputs at 4.5V, and alt outputs open. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


CONDITIONS 


mn TYP MAX 


UNITS 


tpLH 


Propagation Delay Time, 
Low-to-High Level 
Output From S Input 


Ci_ = 15 pF 
Rl = 2 I<r2 


12 22 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level 
Output From S Input 


9 15 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level 
Output From R Input 


15 27 


ns 
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DM74S280 



General Description 

These universal, nine-bit parity generators/checl<ers utilize 
Schottky-clamped TTL high-perforniance circuitry, and 
feature odd/even outputs to facilitate operation of either 
odd or even parity applications. The word-length 
capability is easily expanded by cascading. 

The S280 can be used to upgrade the performance of 
most systems utilizing the DIV174180 parity generator/ 
checker. Although the S280 is implemented without 
expander inputs, the corresponding function is provided 
by the availability of an input at pin 4, and no internal 
connection at pin 3. This permits the S280 to be sub- 
stituted for the 180 in existing designs to produce an 
identical function, even if S280's are mixed with 
existing 180's. 



9- Bit Parity Generators/Checkers 



Input buffers are provided so that each input represents 
only one normal 74S load, and full fan-out to 10 normal 
Series 74S loads is available from each of the outputs at 
low logic levels. A fan-out to 20 normal Series 74S loads 
is provided at high logic levels, to facilitate connection 
of unused inputs to used inputs. 



Features 

■ Generates either odd or even parity for nine data lines 

■ Cascadable for n-bits 

■ Can be used to upgrade existing systems using MSI 
parity circuits 

■ Typical data-to-output delay— 1 4 ns 



Connection Diagram 



Truth Table 



14 13 12 1 



Logic Diagram 



INPUT ^ EVEN ODD j 

OUTPUTS 

74S280(N) 




NUMBER OF INPUTS (A 
THRU 1) THAT ARE HIGH 


OUTPUTS 


L EVEN S ODD 


0,2,4,6,8 


H L 


1,3, 5,7,9 


L H 



■<D>H~ 



O-i 



<!>- 





2-170 



^ MSI ^ ^ DM74S280 



Electrical Chiaractenstics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM74S 
S280 

MIN TYPd) MAX 


UNITS 


V,H 


High Level Input Voltage 




2 


V 


V,L 


Low Level Input Voltage 




0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, 1, =-18mA 


-1.2 


V 


•oh 


High Level Output Current 




„ ' "I 


mA 


VOH 


High Level Output Voltage 


Vcc 'V'ln, V|H - -iV 
V,L =0.8V, loH =~1 mA 


2.7 3.4 


V 


•OL 


Low Level Output Current 




20 


mA 


Vol 


Low Lever Output Voltage 


V^^ = Min V... = 9\/ 
vcc iviiii, ''IH 

V,L =0.8V, JoL =20 mA 


0.5 


V 


h 


Input Current at Maximum 
Input Voltage 


Vcc Max, V| = 5.5V 


1 


mA 


«IH 


High Level Input Current 


Vcc = Max, V, =2.7V 


50 


MA 


i|L 


Low Level Input Current 


Vcc = Max, V, =0.5V 


-2 


mA 


•os 


Short Circuit Output Current 


Vcc = Max(2) 


-40 -100 


mA 


idc 


Supply Current 


Vcc = Max(3) 


67 105 


mA 



Notes 

(1) All typical values are at Vcc ~ 25° C. 

(2) Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second, 

(3) Ice measured with all inputs grounded and all outputs open. 



Switching Characteristics Vcc = 5V, T^ = 25° C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


CONDITIONS 


DM74S 
S280 
MIN TYP MAX 


UNITS 


tPLH 


Propagation Delay Time, Low-to-High 
Level Output 


Data 


2 Even 


Cl = 15 pF, Rl = 18012 


14 21 


ns 


tPHL 


Propagation Delay Time, High-to-Low 
Level Output 


11.5 18 


ns 


tPLH 


Propagation Delay Time, Low-to-High 
Level Output 


Data 


ZOdd 


14 21 


ns 


tPHL 


Propagation Delay Time, High-to-Low 
Level Output 


11.5 18 


ns 
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Typical Applications 



Three S280's can be used to implement a 25-line parity 
generator/checker. This arrangement will provide parity 
in typically 25 ns. {See Figure /.) 

As an alternative, the outputs of two or three parity 
generators/checkers can be decoded with a 2-input 



(S86) or 3-input (S135) exc^usive-OR gate for 18 or 
27-line parity applications. 

Longer word lengths can be implemented by cascading 
S280's. As shown in Figure 2, parity can be generated 
for word lengths up to 81 bits in typically 25 ns. 




A 
B 




C 


2 


D 


EVEN 


E 




F 




6 
H 
1 


ODD 



H = EVEI\I 
"L = ODD 



H = ODD 
'l = EVEI\I 





H = EVEN 
L =ODD 



TO OTHER 
S280'S 



FIGURE 1: 25-LINE PARITY/GENERATOR CHECKER FIGURE 2: 81-LINE PARITY/GENERATOR CHECKER 
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DM74S281 



General Description 

These Schottky -^clamped four-bit accumulators integrate 
high-performance versions of an arithmetic logic unit/ 
function generator, and a shift/storage matrix in a single 
circuit. The arithmetic logic unit (ALU) portion provides 
the capability of 16 arithmetic/logic type operations, as 
detailed in Table I. The accumulator includes an exchange 
of subtract operands by which either A— B or B— A can 
be accomplished directly. The ALU is controlled by 
three function-select inputs (ASO, AS1, AS2) and a 
mode-control input (M). When the mode-control input 
is high, the ALU may perform any of seven logic func- 
tions on two binary variables, as detailed in Table II. 
Full carry look-ahead is provided for fast, simultaneous 
carry generation. The carry input (Cp) and propagate 
and generate outputs (P, G) are implemented for 
direct use with the DM74S182 look-ahead/carry genera- 
tors. This permits systems to be implemented with the 
added advantage of full look-ahead across any word 
length to minimize the accumulator delay times. Once 
data is loaded into the accumulator, the typical add 
time with full look-ahead is 29 nanoseconds for 
16-bit words. 

The shift/storage matrix has capabilities similar to the 
DM74S194 universal bidirectional shift register, with 
the added advantage of multiplexed input/output (I/O) 
cascading lines which comprehend arithmetic shift func- 
tions having a sign bit, such as 2's complements. The 
matrix can be used to perform either logic or arithmetic 
shifts in either direction (left or right), parallel load, 



4-Bit Parallel Binary Accumulators 



or hold. Control of the register is accomplished with 
three inputs: register control (RC) and register selection 
(RSO, RSI ). The cascading input/output lines incorporate 
TRI -STATE outputs multiplexed with an input. The 
least-significant cascading bit is combined with the AO/FO' 
circuitry to provide the shift-right input and the shift-left 
output (RI/LO), and the most significant bit is coupled 
with the A3/F3 circuitry to provide the shift-left input 
and the shift-right output (LI/RO). 

Features 

■ Logic mode operation provides seven Boolean 
functions of the two variables 

■ Full shifting capabilities: 

Logic shift (left or right) 

Arithmetic shift (left or right) for sign bit protection 
Hold 

Parallel load 

■ Expandable to handle n-bit words with full carry 
look-ahead 

■ 15 arithmetic/logic operations: 

Add 

Subtract (B-A or A-B) 

Complement 

I ncrement 

Transfer 

Pius 10 other functions 

■ Full 4-bit binary accumulator in a single package 



Connection Diagram 



FUNCTION 
SELECT "WODE 



DATA OUTPUTS 



Vcc AO CLOCK RI/LO 'aSO ASI AS2' M 'fO F1 F2 F3' 

[24 jza 22 21 20 ta 18 jn 16 ts u n 



a 



1 2 3 14 



7 Is 9 10 11 112 



A1 A2 RSI RSO^ REG LI/RO A3 Cp G Cn+4 P GND 
SELECT 



74S281(N) 



Truth Tables Notes Shown on Following Page, 

TABLE l~ARITHMETIC FUNCTIONS 
Mode Control (M) = Low 



ALU 




ACTIVE HIGH DATA 


SELECTION 




Cn = H 


Cn = L 


AS2 ASI 


ASO 




(with carry) 


(no carry) 


L L 


L 


FO 


= L,F1 = F2 = F3 = H 


Fn = H 


L L 


H 


F = 


B MINUS. A 


F = B MINUS A MINUS 1 


L H 


L 


F = 


A MINUS B 


F = A MINUS B MINUS 1 


L H 


H 


F = 


A PLUS B PLUS 1 


F=APLUSB 


H L 


L 


F = 


B PLUS 1 


Fn = Bn 


H L 


H 


F = 


B PLUS 1 


Fn ^ Bn 


H H 


L 


F = 


A PLUS 1 


Fn = An 


H H 


H 


F = 


A PLUS 1 


Fn = An 



TABLE ll-LOGIC FUNCTIONS 

Mode Control (M) = High 
Carry Input {C„) = X (Don't Care) 



ALU 
SELECTION 


ACTIVE-HIGH 
DATA FUNCTION 


AS2 ASI ASO 


L L L 


Fn = L 


L ,X H 


Fn = An 0 Bn 


, L H L 


Fn = An © Bn 


H L L 


Fn = An Bn 


H L H 


Fn = An + Bn 


H H L 


Fn = 


H H H 


Fn = An + Bn 



Tentative Data 
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Truth Tables (Continued) 



TABLE lll-SHIFT MODE FUNCTIONS 
Cn = M = SO = SI » Low, arid S2 = High 



REGISTER 
SELECTION 


REGISTER 
CONTROL 
INPUT 


SHIFT-MATRIX INPUTS 


CLOCK 
INPUT 


INPUT/ 
OUTPUT 
RI/LO 


SHIFT-MATRIX OUTPUTS 
(INTERNAL) 


INPUT/ 
OUTPUT 
LI/RO 


RSI 


RSO 


FO 


F1 


F2 


F3 


Qa 


Qb 


Qc 


Qd 


L 


L 


X 


fO 


f1 


, f2 


f3 


t 


Z 


fO 


fi " 


f2 


f3 


Z 


L 


H 


L 




Qcn 


Qdh 


li 


t 


Qen 


Qbh 


Qcn 


Qon 


li 


li . 


L 


H 


H 


Qao 


Qcn. 


.Qon 


li 


t ' 


Qbh 


Qsn 


Qcn, 


li 


Qdo 


li 


H 


L 


L 


ri 


Qah 


Qbo 


Qcn 


t ,' 


ri 


ri 


Qah 


Qbo 


Qcn 


Qco 


H 


L 


H 


ri 


Qap 


Qbh 


Qdo 


t 


ri 




Qah 


Qen 


Qdo: 


Qcn 


H 


H 


X 


Qao 


Qbo 


Qco 


Qbo 


t 


Z 


Qao 


Qbo 


Qco 


Qdo 


z 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 


L 


X 


Qao 


Qbo 


Qco 


Qdo 


X 



H = High Level (steady state) 

L = Low Level (steady state) 

X = Don't Care (any input, including transitions) 

Z = High Impedance (output off) 

t = Transition from low to high level 

fO, f1, f2, fS, ri, li = The level of steady-state conditions at FO, FI, F2, F3, RI/LO or LI/RO respectively. 

QaO' QbO' QcO' Qdo ~ °^ QA' QB' QC' °'' QD' respectively, before the indicated steady state input conditions were established. 

Q/\r\, Qsn' QCn* QOn ~ "^^^ '^vel of Q/\, Qq, Qq, or Qp, respectively, before the most recent transition of the clock; 



Eiectricai Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM74S 


UNITS 


- S281 


MIN TYP(I) MAX 


V,H 


High Level Input Voltage 




2 


,V 


V,L 


Low Level Input Voltage 




0.8 


V 


V, 


Input Clamp Voltage 


Any Input Except LI/RO and RI/LO 


Vcc = Min, 1, = -18 mA 


-1.2 


V 


'oh 


High Level Output Current 


Any Output Except LI/RO and RI/LO 




-1 


mA 


LI/RO and RI/LO 


~2 


VOH 


High Level Output Voltage 


Any Output Except LI/RO and RI/LO 


Vcc = Min, V|H 2V 


2.7 3.4 


V 


LI/RO, RI/LO 


V,i_ =0.8V, loH = Max 


2.4 3.4 


loL 


Low Level Output Current 


Any Output Except LI/RO and RI/LO 




20 


mA 


LI/RO and RI/LO 


10 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H-2V 
V|L=0.8V, loL=Max 


0.5 


V 


l| 


Input Current at Maximum Input Voltage(3) 


Vcc = lyiax, V| = 5.5V 


1 


mA 


«IH 


High Level Input Current 


RSO, RSI 


Vcc = Max, V| = 2.7V 


50 


ma 


M, Clock 


150 


LI/RO, Rl/L0(3) 


200 


AS2 


• 300 


Others 


250 


IlL 


Low Level Input Current 


RSO, RSI, Ll/R0(3) 


Vcc = Max, V|"=0.5V 


-2 


mA 


RI/LO 


-3 


M, Clock 


-4 


, ASO, AS1 


-6 


Others 


-8 


•os 


Short Circuit Output Current 


Vcc = Max(2) 


-40 -110 


mA 


'cc 


Supply Current 


Vcc Max 


'144 230 


mA 



Notes 

(1) All typical values are at Vqc = 5V, T^ = 25°C. 

(2) Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second. 

(3) When testing Input current at the RI/LO or LI/RO terminals, the output under test must be in the high-impedance (off) state. 
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Switching Characteristics Vcc = 5V, T^, = 25°C 







FROM 
(INPUT) 


TO 
(OUTPUT) 




DM74S 






rAKAIVIt i cK 


CONDITIONS 


S281 


UNITS 








MIN 


TYP 


MAX 




^MAX 


Clock Frequency (For Shifting) 




50 


MHz 


*pi!h 


Prop3g3tion Delsy Tinne, Low-tO"High Level Output 


Cn 


Cn+4 






10 


20 




tpHL 


Prop3Q3tion Oelsy Time, High"to*L.ow Level Output 






10 


20 




tPLH 


Propsgstion Daisy Time, Low-to-High Level Outpui 


Any A 


Cn.4 






18 


30 


ns 


tPHL 


Prop3g3tion Delay Time, High-to-Low Level Output 




18 30 


ns 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


Cn 


Any F 






10 


20 


ns 


tPHL 


Propagstion Delay Time, High-to-Low Level Output 






10 


20 


ns 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


Any A 


G 






14 


24 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 






14 


24 


ns 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


Any A 


P 






12 


20 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 






12 


20 


ns 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


Ai 


Fj 






20 


35 


ns 


tPHL 


Propagstion Delay Time, High-to-Low Level Output 






20 


35 


ns 


tPLH 


Propagation Delay Time, Low-to-High Level Output 




RI/LO 






30 


45 


ns 


tpHL 


Propagation Delay Time, High-to-Low Level Output 


Ao 


Cl = 15 pF 

I/O Outputs: Rl = 560n 
Other Outputs: R^. = 28012 




30 


45 


ns 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


A3 


LI/RO 




30 


45 


. ns 


tpHL 


Propagation Delay Time, High-to-Low Level Output 




30 


45 


ns 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


Fq 


RI/LO 






7 


11 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 






7 


11 


nS' 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


F3 


LI/RO 






7 


11 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 






7 


11 


ns 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


Any AS 


Any F or 






28 


45 


ns 


tpHL 


Propagation Delay Time, High-to-Low Level Output, 


Cn+4 






28 


45 




tPLH 


Propagstibn Delay Time, Low-to-High Level Output 


Any AS 


PorG 






20 


33 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 






20 


33 




tPLH 


Propagation Delay Time Low-to-High Level Output 


Clock 


Any F 






30 


45 




tPHL 


Propagation Delay Time, High-to-Low Level Output 






30 


45 


ns 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


Clock. 


RI/LO or 






35 


55 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 


LI/RO 






35 


55 


ns 


tW(CLOCK) 


Width of Clock Pulse 






8 


ns 


tSETUP 


Data Setup Time With Respect to Clock 






Of (5) 


ns 


tHOLD 


Dat3 Hold Time With Respect to Clock 






18t(5) 


ns 



Wotes 

<5) t The arrow indicates that the rising edge of the clock pulse is used for reference/ 
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Typical Applications 



RIGHT 
DATAiN" 
CARRY 

input" 



RI/LO 


S281 


LI/RO 






Cn+4 



LI/RO 



LI/RO 
Cn+4 









LEFT 


RI/LO 




Li/RO 


""DATAIN 


Cn 


S281 


Cn+4 


CARRY 

OUTPUT 



Enter and store time: 38 nstyp 

Each successive addition to storetf data: 44 ns typ 



FIGURE A: IB-BIT BINARY ACCUMULATOR USING FOUR DM74S281 CIRCUITS IN RIPPLE-CARRY MODE 



RIGHT 

data.in" 

CARRY^ 
INPUT 



RI/LO 




LI/RO 




S281 




Cn 








G 


P 



RI/LO LI/RO 
S281 



RI/LO LI/RO 
S281 



RI/LO 

S2 


LI/RO 

1 


LEFT 
■""DATA IN 


Cn 

( 


Cn+4 

P 


CARRY 
OUT 



GO PO 


Cn+x 


G1 


PI 


Cn+y 


02 


P2 


Cn+z 


G3 


P3 










SI 82 













Enter and store time: 37 ns typ 

Each successive addition to stored data: 29 ns typ 



FIGURE B: 16-BIT BINARY ACCUMULATOR USING FOUR DM74S281 CIRCUITS AND ONE DM74S182 FOR FULL CARRY 
LOOK-AHEAD 



RIGHT 
DATA in" 
CARRY. 
INPUT 



RI/LO LI/RO — 
4 

g S281'S 


— RI/LO LI/RO — 
4 

P \ S28rS 


— RI/LO LI/RO — 
4 

£ S281'S 


— RI/LO LI/RO 
p C„ S28'rS en+4 


iriririi 




iiiriiif 


inirir 


SI 82 

Cn < 

G P 


S182 

H Cn i 
G P 


S182 

Cn, i 
G P 


SI 82 

h- C„ 

G P 




11 






60 PO Cn+x G1 PI Cn+y G2 P2 Cn+z G3 P3 
Cn " S182 



LEFT 
■ DATA IN 

_ CARRY 
OUTPUT 



Enter and store time: 42 ns typ 

Each successive addition to stored data: 34 ns typ 



FIGURE C: 64-BIT BINARY ACCUMULATOR USING 16 DM74S281 CIRCUITS AND FIVE DM74S182 CIRCUITS FOR FULL CARRY 
LOOK-AHEAD 
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1024-Bit Programmable Read Only Memories 



General Description 

These circuits are field-programmable, 1024-bit, read- 
only memories organized as 256 words of four bits each. 
This high-speed, Schottky-clamped, TTL memory array 
is addressed in 8-bit binary with full on-chip decoding. 
Two overriding chip-select inputs are provided which, 
when either one or both are high, cause all four outputs 
to be off (high Z state for S287). This memory features 
PNP input transistors, which reduce the low level input 
current requirement to a maximum of -0.25 mA, only 
one-eighth that of a standard Series 74S load. The organ- 
izat^ion is expandable with no additional output 
buffering. 

The address of a 4-bit word is accomplished through 
the buffered binary select inputs, with a low level at 
both chip-select inputs. Where multiple devices are used 
in a memory system, the chip-select inputs allow easy 
decoding of additional address bits. 

Data can be electronically programmed at any of the 
1024-bit locations. Prior to programming, the memory 
contains a low logic level output condition at all bit 
locations. The programming procedure open-circuits 
metal links, which results in a high logic level output at 
the selected locations. The procedure is irreversible; 
once altered, the output for that bit is permanently 
programmed to provide a high logic level. Outputs 
never having been altered may later be programmed to 
supply a high level output. Operation of the device with- 



Connection Diagram 



in the recommended operating conditions will not alter 
the memory content. 

These programmable memories can be used to replace 
the DM74T87, as they are functionally and mechanically 
identical. 

Features 

■ Fully decoded, low-current PNP inputs 

■ S387 has open-collector outputs for easy word expan- 
sion 

■ S287 is functionally equivalent but has TRI-STATE 
outputs 

■ Provides the versatility of custom designs virtually 
"off the shelf" 

■ Applications include: 

Microprogramrning 

Look-up tables for any fixed program 

Parallel Code Converters 

Sequence, routine, and subroutine generators 
Random logic function generator 

■ Interchangeable with most other 256 words by 4-bit 
TTL PROMs/ROMs 

■ Fully compatible with most TTL and other saturated 
low level logic families 

■ Schottky-clamped for high performance: 

Chip-select access time 1 5 ns typ 

Address access time 30 ns typ 



SELECT ENABLES 
INPUT 



DATA OUTPUTS 




SELECT INPUTS 



54S287(J); 74S287(J), (N); 
54S387(J); 74S387(J), (N) 
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Electrical Characteristics over recommended operating fr^e-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54S/74S 


UNITS 


S287 


3387 


MIN TYPd) MAX 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 




2 


2 


V 


V|L 


Uow Level Input Voltage 




0.8 


0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, l| =-18 mA 


-1.2 


-i.2 


\J 


•oh 


High Level Output Current 


Vcc = Min, V|H = 2V 
V,L =0.8V 


VoH = 2.4V 


N/A 


50 


HA 


VoH = 5.5V 


N/A 


100 


DM54 


-2.0 


N/A 


mA 


DM74 


-6.5 


N/A 


VoH 


High Level Output Voltage 


Vcc = Min,V,H =2V 
V,L =0.8V, Iqh = Max 


2.4 3.2 


5.5 




'OL 


Low Level Output Current 




16 


16 


mA 


Vol 


Low Level Output Voltage 


Vcc =Min, V,H =2V 
V|L =0.8V, loL = 16 mA 


0.5 


0.5 


V 


'O(OFF) 


Off-State (High Impedance State) 
Output Current 


Vcc = Max, V|H = 2V 


Vo = 0.5V 


—50 




ma 


Vo = 2.4V 


50 


N/A 


li 


Input Current at Maximum Input Voltage 


Vcc = Max, V| = 5.5V 


1 


1 


mA 


l|H 


High Level Input Current 


Vcc = Max, V| =2.7V 


25 


25 


ma 


l|L 


Low Level Input Current 


Vcc = Max, V, = 0.45V 


-250 


-250 


ma 


•os 


Short Circuit Output Current 


Vcc = |Vlax(2) 


-30 -100 


N/A 


mA 


■cc 


Supply Current 


Vcc=Max(3) 


100 135 


100 135 


mA 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 

(3) Ice is measured with outputs open and both OS inputs grounded. 



Switching Characteristics V^c = 5V, = 25°C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


DM54S/74S 


UNITS 


8287 


S387 


CONDITIONS 


MIN TYP MAX 


CONDITIONS 


MIN TYP MAX 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Address 


Any 


Cl = 30 pF 
Rl =40012 


30 


Cl =30pF 
to GND 
Rli = 40012 
to Vcc 
Rl2 = 60012 
to GND 


35 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


30 


35 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Chip 
Select 


Any 


N/A 


15 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


N/A 


15 


ns 


tZH 


Output Enable Time to 
High Level 


Chip 
Select 


Any 


15 


N/A 


ns 


tZL 


Output Enable Time to 
Low Level 


15 


N/A 


ns 


tHZ 


Output Disable Time 
From High Level 


Chip 
Select 


Any 


Cl = 5pF 
R L = 400n 


12 


N/A 


ns 


tLZ 


Output Disable Time 
From Low Level 


12 


' N/A 


ns 



Nates 

(4) When measuring times from address inputs, both CS1 and CS2 are low. When measuring times from chip-select inputs, the address inputs are 
held steady. 
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64-Bit Read/Write Memories with Open Collector Outputs 



General Description 

These 64-bit active element memories are Schottky- 
clamped TTL arrays organized as 16 words of four bits 
each. They are fully decoded and feature a chip-enable 
input to simplify decoding required to achieve the desired 
system organization. The memories feature PNP input 
transistors that reduce the low level input current 
requirement to a maximum of -0.25 mA, only one- 
eighth that of a (standard) Series 54S/74S load factor. 
The chip-enable circuitry is implemented with minimal 
delay times to compensate for added system decoding. 

Write Cycle: The complement of the information at 
the data input is written into the selected location when 
both the chip-enable input and the read/write input 
are low. While the read/write input is low, the outputs 
are at a high logic level (off). 

Read Cycle: The stored information (complement of 
information applied at the data inputs during the write 
cycle) is available at the outputs when the read/write 
input is high and the chip-enable input is low. When 
the chip-enable input is high, the outputs are high 
(off). 



The fast access time of the S289 makes it particularly 
attractive for implementing high performance memory 
functions requiring access times on the order of 25 ns. 
The unique functional capability of the S289 outputs 
being high during writing, combined with the data inputs 
being inhibited during reading, means that both data 
inputs and outputs can be connected to the data lines 
of a bus organized system without the need for interface 
circuits. 

Features 

■ Schottky-clamped for high-speed applications: 

Access from chip-enable inputs 12nstyp 
Access from address inputs 25 ns typ 

■ Open-collector outputs for controlled-impedance bus 
lines 

■ DI\/I54S189/DM74S189 are functionally equivalent 
but have TR I -STATE outputs 

■ Chip-enable input simplifies system decoding 

■ Compatible with Intel 3101A in most applications 



Connection Diagram 



Logic Diagram 



SELECT INPUTS 



Vcc 

In 



DATA DATA 
INPUT OUTPUT INPUT OUTPUT 
4 Y4 3 



SELECT CHIP READ/ 
INPUT A ENABLE WRITE 



ADDRESS 
INPUTS 



DATA OUTPUT DATA OUTPUT 
INPUT Y1 INPUT Y2 



54S289{J); 74S289(J), (W) 









ADDRESS 




1-0F-16 


BUFFERS 




DECODERS 









64-BIT MEMORY 
MATRIX 
ORGANIZED 
16X4 



CHIP ENABLE (CE)- 



RE AO/WRITE (R/W)- 



WRITE AND SENSE 
AMPLIFIER CONTROL 



Truth Table 



FUISICTIOIM 


INPUTS 


OUTPUT 


CHIP 
ENABLE 


READ/ 
WRITE 


Write 

(Store Complement of Data) 


L 


L • 


H 


Read 


L 


H 


Stored Data 


Inhibit 


H 


X 


H 



H = High Level, L = Low Level, X = Don't Care 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


Dm54S/74S 


UNITS 


S289 


MIN, TYPd) MAX 


V|H 


High Levei Input Voltage 




2 






Low Level Input Voltage 




u.o 






Input Clannp Voltage 


Vcc = Min, l| = -18 mA 


~1 .2 


V/ 
V 


•oh 


High Level Output Current 


Vcc =Mih, V,H =2V 
V|L =0.8V 


VoH -2.4V 


40 


ma 


VoH=5.5V 


inn 

lUU 


VQH 


niyii i_cvt;i v^ul|jui vuiLayc 




5.5 


V 


Iql 


Low Level Output Current 




16 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min,V,H =2V 
V|L =0.8V, loL = 16 mA 


DM54 


0.5 


V 


DM74 


' 0.45 




Input Current at Maximum 
Input Voltage 


Vcc = Max, V, = 5.5V 


1 


mA 


•iH 


High Level Input Current 


Vcc = Max, V, = 2.7V 


25 


ma 


l|L 


Low Level Input Current 


Vcc = Max, V| = 0.45V 


-250 


ma 


•cc 


Supply Current 


Vcc = Max(2) 


75 105 


mA 



Notes 

(1) All typical values are at V^c = 5V, T/^ = 25°C. 

(2) Ice is measured with all inputs grounded, and the outputs open. 



Switching Characteristics over recommended operating ranges of Vcc T^ (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54S 


DM74S 


UNITS 


S289 


S289 


MIN TYP MAX 


MIN TYP MAX 


tAA 


Access Times From Address 


Cl = 30 pF 
Rli =30012 
Rl2 = 60012 


25 50 


25 35 


ns 


tCLH 


Disable Time From Chip Enable 


12 25 


12 17 


ns 


tCHL 


Enable Time From Chip Enable 


12 25 


12 17 


ns 


tWHL 


Sense-Recovery Time From Read/Write - 


22 40 


22 35 


ns 


twp 


Width of Write-Enable Pulse (Read/Write Low) 




25 


25 


ns 


tASW 


Setup Time 


Address to Read/Write 


0 


0 


ns 




Data to Read/Write 


25 


25 


tcsw 


Chip Enable to Read/Write 


0 


0 


^AHW 


Hold Time 


Address From Read/Write 


0 


0 


ns 


^DHW 


Data From Read/Write 


0 


0 


^CHW 


Chip Enable From Read/Write 


0 


0 
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Parameter Measurement information 

LOAD CIRCUIT 



FROM OUTPUT 
UNDER TEST 



CHIP ENABLE 
INPUT 
(SEE NOTE 3) 



OUTPUT 
(SEE NOTE 1) 



ENABLE AND DISABLE TIME FROM CHIP ENABLE 



3V- 

OV- 



ADDRESS INPUTS 
(NOTE 2) 



ACCESS TIME FROM ADDRESS INPUTS 




WRITE CYCLE 



AODI^ESS 
INPUTS 



DATA 
INPUTS 



CHIP-ENABLE 
INPUT 



READ/WRITE 
INPUT 



OUTPUT 
(NOTED 




Notes 

(1) Waveform 1 is for the output with internal conditions such that the output is (ow except when disabled. 

(2) When measuring delay times from address inputs, the chip enable input is low and the read/write input is high.' 

(3) When measuring delay times from chip enable input, the address inputs are steady state and the read/write input is high. 

(4) InpMt waveforms are supplied by pulse generators having the following characteristics: t^ < 2.5 ns, tf < 2.5 ns, PRR < 1 MHz and 
ZoUT^50n- 



2-181 



^ MSI 



DM54/DM74LS295A 



TRI-STATE 4-Bit Parallel Access Shift Registers 



General Description 

These 4-bit registers feature parallel inputs, parallel 
outputs, and clock, serial, mode, and output control 
inputs. The registers have three modes of operation: 

Parallel (broadside) load 

Shift right (the direction toward Qp) 

Shift left (the direction Qq toward Q^) 

Parallel loading is accomplished by applying the four 
bits of data and taking the mode control input high. 
The data is loaded into the associated flip-flops and 
appears at the outputs jafter the high to low transition pf 
the clock input. During parallel loading, the entry of 
serial data is inhibited. 

Shift right is accomplished when the mode control is low; 
shift left is accomplished when the mode^control is high 
by connecting the output of each flip-flop to the parallel 
input of the previous flip-flop (Qp to input C, etc.) 
and serial data is entered at input D. 



When the output control is high, the normal logic levels 
of the four outputs are available for driving the loads or 
bus lines. The outputs are disabled independently from 
the level of the clock by a low logic level at the output 
control input. The outputs then present a high impedance 
and neither load nor drive the bus line; however, 
sequential operation of the register is not affected. 

Features 

■ TRI-STATE versions of PM54LS95B/DM74LS95B 

■ Schottky dicide clamped transistors 

■ Low power dissipation (enabled) 70 mW typical 

■ Applications: . 

N-bit serial-to-parallel converter 
N-bit parallel-to-serial converter 
N-bit storage register 



Connection Diagram 



Logic Diagram 



Qb Qc Qd clock control 



1" 


13 


12 


11 


10 


9 


8 














) ' 


































2 


3 


4 


5 


' 1' 



54LS295A/74LS295A(J), (N), (W) 




Truth Table 



INt>UTS 



MODE 
CONTROL 



X 
X 
X 



Qa Qb Qc Qd 



^AO 



Qco 



Qbh. Qcn Qd 

Qao Qbo Qc( 
. L Qah Qbi 



Qdo 

d 

d 
Qdo 
Qcn 

Qcn 



When the output control is low, the outputs are disabled to the high-impedance state; 
however, sequential operation of the registers is not affected. 



H = High Level < steady -state), L = Low Level (steady- 
state), X = Don't Care (any input including transitions) 
1 = Transition from high to low level 
a, b, c, d = The level of steady-state input at inputs A, 
B, C, or D, respectively. 

QaO' QbO' QqO' Qdo = The level of Qa, Qb- ^C' or 
Qq, respectively, before the indicated steady-state 
input conditions were established. 

QAn- QSn. QCn- QOn = The level of Qa, Qb. Qc.or 
Qq, respectively, before the most recent i transition 
of the clock. 

tShifting left, requires external connection of Qb to 
Qq to B, and Qq to C. Serial data is entered at 
input D. 



Tentative Data 
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Electrical Characteristics over rjecommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


UIVId4Lc> 




UNITS 


LS295A 


LS295A 


MIN TYPd) MAX 


MIN TYP(l) MAX : 


V|H 


High Level Input Voltage 




2 


2 




V,L 


, Low Level Input Voltage 




0.7 


0.8 


V 


V, 


Inpjjt Clamp Voltage 


Vcc = Min, l| = -18 mA 


-1.5 


/ ~1 -5 


V 


'oh 


High Level Output Current 




-1 


-2.6 


mA. 


VoH 


High Level Output Voltage 


Vcc = Min, V|H = 2V 

V,L = Max, Iqh Max , . 


2.4 3.4 ' 


2.4 ■ 3. T 


V 


«OL 


Low Level Output Current 




' ' 4 


8 


mA 


Vol 


Low Level Output Voltage 


Vcc =Min, V|H = 2V 
V,L = MaJ< - 


Iql = 4 mA 


0.25 0.4 


0.25 0.4 


V 


Iql = 8 mA 




0.35 0.5 > 


'O(OFF) 


Off-State (High Impedance State) 
Output Current 


Vcc = Max, V|H = 2V 
V|L = Max 


Vo = 0.4V 


-20 


-20 \ 


mA 


Vo = 2.7 V 


20 


20 


«l 


Input Current at Maximum 
Input Voltiage 


Vcc = Max, V, = 7V 


0.1 


0.1, 


ma 


l|H 


High Level Input Current 


Vcc = Max, V| = 2.7V 


20 


20 


mA' 




Low Level Input Current 


Vcc = Max, V, = 0.4V 


-0.4 


, -0.4 


mA 


Ids 


Short Circuit Output Current 


Vcc = Max(2) ' 


-30 -130 


-30 -130 


mA 


'cc 


Supply Current 


Vcc = Max(3) 


Condition A 


14 23 


,14 23 


mA 


Condition B 


15 25 


35 25 



(1) All typical values are at Vcc = 5V,Ta = 25° C. 

(2) Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second. 

{3) Ice is measured with the outputs open, the serial input and mode control at 4.5V, and the data inputs grounded under the following 
conditions: 

A. Output control at 4.5V and a momentary 3V, then ground, applied to clock input. 

B. Output control and clock input grounded. 



Switching Characteristics Vcc = 5V, = 25°C 









DM54LS/74LS 






PARAMETER 


CONDITIONS 


LS295A 


UNITS 








MiN 


TYP 


MAX 




*MAX 


Maximum Clock Frequency 




20 


28 




MHz 


<PLH 


Propagation Delay Time, Low-to-High Level Output 


Cl = 15 pF 
Rl=400J2 




40 


60 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 




47 


70 


ns 


tZH 


Output Enable Time to High Level 






15 


25 


ns 


tZL 


Output Enable Time to Low Level 






21 


30 


ns 


tHZ 


Output Disable Time From High Level 


Cl=5pF 




39 


60 


ns 


tLZ 


Output Disable Time From Low Level 


Rl =40012 




32 


50 ' 


ns 


tW(CLOCK) 


Width of Clock Pulse - 




25 


ns 


tSETUP 


Setup Time, High Level or Low Level Data 




20 


ns 


tHOLD 


Hold Time, High Level or Low Level Data 




20 


ns 
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General Description 

These integrated circuits provide essentially the equivalent 
functional capabilities of two separate MSI functions 
(DM54157/DM74157 or DM54LS157/DM74LS157 and 
DIVI54175/DM74175 or DM54LS175/DM74LS175) in a 
single 16-pin package. 

When the word-select input is low, word 1 (A1, B1, 
CI, D1) is entered into the flip-flops. A high input to 
word select will cause the selection of word 2 (A2, 
B2, C2> D2). The selected word is then clocked to the 
output terminals on the negative-going edge of the 
clock pulse. 



DM54/DM74LS298 



Quad 2-Multiplexers with Storage 

Features 

■ Selects one of two 4-bit data sources and stores 
data synchronously with system clock 

■ Applications: 

Dual source for operands and constants in arith- 
metic processor; can release processor register 
files for acquiring new data 

Implement separate registers capable of parallel 
exchange of contents, yet retain external load 
capability 

Universal type register for implementing various 
shift patterns; even has compound left-right 
capabilities 



Connection Diagram 

OUTPUTS 



Truth Table 



DATA 
WORD INPUT 

Vcc Qa Qb Qc Qd CLOCK SELECT CI 
I 16 15 14 13 12 11 10 9 



1 2 3 4 5 6 7 j 8 

82 A2 A1 B1 C2 D2 D1 GND 

DATA INPUTS 

54LS298/74LS298(J), (N), (W) 



INPUTS 


OUTPUTS 


WORD 
SELECT 


CLOCK 


Qa 


Qb Qc 


Qd 


L 




a1 


b1 cl 


d1 


H 




a2 


b2 c2 


d2 


X 


H 


Qao 


Qbo Qco 


Qdo 



H = High Level (steady state) 

L = Low Level (steady state) 

X = Don't Care (any input, including transitions) 

I = Transition from high to low level 

a1 , a2, etc. = The level of steady-state input at A1 , A2, etc. 

QaO' QbO' 6tc. = The level of Q/^, Qb, etc. entered on the 

most recent i transition of the clock input. 



Logic Diagram 




Tentative Data 
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Electrical Characteristics over recommended operating free-air temperature range {unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54LS/74LS 


UNITS 


LS298 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 




2 


V 




Low Level Input Voltage 




DM54 


0.7 


V 


DM74 


0.8 


V, 


Input Clamp Voltage 


Vcc = Min. 1, =-18 mA 


—1.5 




'OH 


High Level Output Current 








VoH 


High Level Output Voltage 


Vcc = Min. V,H = 2V 
V,L =Max, loH =-400mA 


DM54 


2 5 3.4 


V 


DM74 


2.7 3.4 


tOL 


Low Level Output Current 




DM54 


4 


mA 


DM74 


8 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H =2V 
V,L =Max 


Iql = 4 mA 




0.25 0.4 


V 


Iql - 8 mA 


DM74 


0.35 0.5 


i| 


Input Current at Maximum Input Voltage 


Vcc = Max, V| = 7V 


0.1 


mA 


i|H 


High Level Input Current 


Vcc = Max, V, = 2.7V 


! 20 


ma 


l|L 


Low Level Input Current 


Vcc = Max, V| = 0.4V 


-0.4 


mA 


'os 


Short Circuit Output Current 


Vcc=Max(2) 


-30 -130 


mA 


Ice 


Supply Current 


Vcb = Max(3) 


13 21 


mA 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

(2) Not niore than one output should be shorted at a time, and duration of short circuit should not exceed one second. 

(3) With all outputs open and all inputs except clock low. Ice 's measured after applying a momentary 4.5V, followed by ground, 
to the clock input. 



Switching Characteristics Vcc = 5V, = 25° C 



PARAMETER 


CONDITIONS 


DM54LS/74LS 


UNITS 


LS298 


MIN TYP MAX 


^PLH 


Propagation Delay Time, Low-to-High Level Output 


Cl = 15 pF, Rl =2kn 


18 27 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 


21 32 


ns 


tw 


Width of Clock Pulse, High or Low Level 




20 


ns 


*SETUP 


Setup Time 


Data 


15 


ns 


Word Select 


25 


tHOLD 


Hold Time 


Data 


5 


ns 


Word Select 


0 



J 
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Typical Applications 



Figure 1 illustrates a BCD shift register that will shift 
an entire 4-bit BCD digit in one clock pulse. 

When the word select input is high and the registers are 
clocked, the contents of register 1 is transferred (shifted) 
to register 2, etc. In effect, the BCD digits are shifted 
one position. In addition, this application retains a 
parallel-load capability which means that new^ BCD 
data can be entered into the entire register with one clock 
pulse. This arrangenrient can be modified to perform the 
shifting of binary data for any number of bit locations. 



Another function that can be implemented with the 
LS298 is a register that can be designed specifically 
for supporting multiplier or division operations. Figure 2 
is an example of a one place/two place shift register. 

Wben word select is low and the register is clocked, the 
outputs of the arithmetic/logic units (ALU's) are shifted 
one place. When word select is high and the registers are 
clocked, the data is shifted two places. 



PARALLEL LOAD 



B2 LS298 
ri REG 2 



82 LS298 Qb 
CI REG 2 



FO F1 F2 F3 



ALU 
181 



FO F1 F2 F3 



i l l! 



A1 A2 B1 B2 CI C2 D1 D2 



A1 A2 B1 B2 CI C2 D1 D2 



CK LS298 WS 1 i 0 > CLOCK 

Qa Ob Pc Qp \) Qa 
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TRI-STATE Octal D Flip-Flops 



General Description 



These 8-bit registers contain D-type flip-flops with 
totem-pole TRI-STATE outputs capable of driving highly- 
capacitive or low-impedance loads. When the output 
control is taken to a high logic level, the outputs go 
into the high impedance state. When a low logic level is 
applied to the output control, data at the D inputs are 
loaded into their respective flip-flops on the next 
positive-going transition of the clock. Clocked flip-flops 
provide fully synchronous operation and, in addition, 
these devices come in the new20-pih dual-in-line packages 
with the 0.3" centers. 



Features 

■ TRI-STATE bus driving outputs 

■ Parallel access for loadirig and reading 

■ Many applications 

Holding/working registers 
I/O register port 
Buffer registers 
Register files 

■ Typical propagation delay 



19 ns 



Connection Diagram 



Truth Table 



I20 


19 


18 


17 |l6 


15 

h 


14 


13 jl2 111 










II 






II 




II 






2 


3 


4 


n 

5 


6 


7 


8 |9 jlO 



OUTPUT Q1 D1 02 Q2 Q3 D3 04 Q4 GRID 
CONTROL 



OUTPUT 
CONTROL 


CLOCK 


D 


OUTPUT 


L 


t 


H 


H 


L 


t 


L 


L 


L 


L 


X 


QO 


H 


X 


X 


Z 



54LS374/74LS374{N) 



Logic Diagram 



Typical Application 




INPUT PORT CLOCKS OUTPUT PORT 



OUTPUT 
CONTROL 



1 1 1 


Mill 


01 


08 




CLOCK/G 


Ql 


Q8 



ll lll lll 



Tentative Data 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54 


DM74 


UNITS 


LS374 


LS374 - 


MIN TYPd) MAX 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 




2 


2 


V 


V,L 


Low Level Input Voltage 




0.7 


0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, 1, =-18mA 


-1.5 


-1.5 


V 


•oh 


High Level Output Current 




-1.0 


-5.0 


- mA 


VoH 


High Level Output Voltage 


Vcc = Min 
V|H =2V 
V|L = Max 


Iqh =-1 mA 


2.5 . 




V 


Iqh = -2.6 mA 




2.7 


Iqh = mA 




2.4 


lOL 


Low Level Output Current 




4 


8 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min 
V,H =2V 
V,L = Max 


Iql = 4 mA 


0.4 


0.4 


V 


loL =8mA 




0.5 


'O(OFF) 


Off State (High Impedance State) 
Output Current 


Vcc ~ Max 
V,H=2V 
V,L = Max 


Vq = 0.4V 


-20 


-20 


iuA 


Vo =2.7V 


20 


20 


h 


Input Current at Maximum Input Voltage 


. Vcc =Max, V, =7V 


0.1 


0.1 


mA 


l|H 


High Level Input Current 


Vcc = Max, V, = 2.7V 


20 


20 


HA 


«IL 


Low Level, Input Current 


. Vcc = Max, V| = 0.4V 


-0.4 


-0.4 


mA 


'os 


Short Qircuit Output Current 


Vcc = Max(2) 


-30 - -130 


-30 ' -130 


mA 


Ice 


Supply Current 


Vcc = Max 


50 


50 


mA 



Notes: 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 

\ 


FROM 


TO 


CONDITIONS 


DM54LS/74LS 
LS374 

MIN TYP MAX 


UNITS 


^IVIAX 


Maximum Clock Frequency 






Cl - 15 pF, Rl = 2 ka 


25 30 


MHz 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 


Output 


18 30 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Clock 


Output 


20 30 


ns 


tZH 


Output Enable Time to 
High Level 




15 20 


ns 


tZL 


Output Enable Time to 
Low Level 


10 20 


ns 


tH2 


Output Disable Time from 
High Level 


Cl =5pF, Rl =2k3:2 


13 20 


ns 


tLZ 


Output Disable Time from 
Low Level 


15 20 


ns 


tSETUP 


Setup Time 


Data 




10 


ns 


Output Control 


20 


tHOLD 


Hold Time 


Data 


10 


ns 


Output Control 


2 
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General Description 

These 4-bit registers feature parallel inputs, parallel 
outputs, and clock, serial, load/shift, output control 
and direct overriding clear inputs. 

Shifting is accomplished when the load/shift control 
is low. Parallel loading is accomplished by applying 
the four bits of data and taking the load/shift control 
input high. The data is loaded into the associated flip- 
flops and appears at the outputs after the high to low 
transition of the clock input. During parallel loading, 
the entry of serial data is inhibited. 

When the output control is low, the normal logic levels 
of the four outputs are available for driving the loads or 
bus lines. The outputs are disabled independently from 
the level of the clock by a high logic level at the output 



TRI-STATE 4-Bit Cascadable Shift Registers 



control input'. The outputs then present a high impedance, 
and neither load nor drive the bus line; however, 
sequential operation of the registers is not affected. 
During the high-impedance mode, the output at Qp' is 
still available for cascading. 

Features 

■ Applications: 

N-bit serial-to-parallel converter 
N-bit parallel-to-serial converter 
N-bit storage register 

■ TRI-STATE, 4-bit, cascadable, parallel-in, parallel-out 
registers 

■ Schottky diode clamped transistors 

■ Low power dissipation (enabled) 75 mW typical 



Connection Diagram 



OUTPUTS CASCADE 

■ ^ ^ OUTPUT OUTPUT 

Vcc Qa Qb Qc Qd Qd' clock control 

I 16 15 14 13 12 11 10 



Logic Diagram 



CLEAR SERIAL A 
INPUT 



PARALLEL INPUTS 
54LS395/74LS395{J), (N), (W) 



D LOAD/ GNO 
— ' SHIFT 




(11) 

CASCADE 



CLEAR 0[>O 

OUTPUT (9) 



TRI-STATE OUTPUTS 



Tentative Data 



2-1 8P 



To Be Announced In 1976 



^ MSI 



DM54/DM74LS395 



Truth Table 



INPUTS 


TRI -STATE OUTPUTS 


CASCADE 
OUTPUT 
Qd' 


CLEAR 


LUAU/SHIr 1 
CONTROL 


CLOCK 


SERIAL 


PARALLEL' 


Qa 


Ob Qc 


Qd 


ABC 


D 


L 


X 


X 


X 


XXX 


X 


L 


L L 


L 


L, 


H 


H 


H 


X 


XXX 


X 


Qao 


Qbo Qco 


Qdo 


Qdo 


H 


H 


"1 


X 


a b c 


d 


a 


b c 


d 


d 


H 


L 


H 


X 


XXX 


X 


Qao 


Qbo Qco 


Qdo 


Qdo 


H 


L 


1 


H 


XXX 


X 


H 


Qah Pen 


Qcn 


Qcn 


H 


L 


4. 


L 


XXX 


X 


L 


Qah Qbh 


Qcn 


Qcn 



H = High Leypl (steady state), L = Low Level 
(steady state), 

X = Don't Care (any input including transitions) 
I = Transition from high to low level. 

QaO' QbO' QcO' QpO = The level of Qa, 
Qc, or Qq, respectively, before the indicated 
steady state input conditions were established. 

QAn. QBn. QCn* QPn- = level of Qa. Qb. 
Qc, or Qp, respectively, before the more recent 
i transitiori of the clock. 

When the output control is high, the TRI-STATE 
outputs are disabled to the high-impedance state; 
however, sequential operation of the registers and 
the output at Qq' are not affected. 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54 LS 


DM74 LS 


UNITS 


LS395 


LS395 


MIN TYP(1) MAX 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 




2 


.2 


V 


V|L 


Low Level Input Voltage 




0.7 


0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min. I| = -18 mA 


-1.5 


-1.5 


V 


'oh 


High Level Output Current' 




-1 


-2.6 


mA 


VoH 


High Level Output Voltage 


Vcc = Min, V,H =2V 
ViL = Max, Iqh Max 


2.4 3.4 


2.4 3.1 


V 


•OL 


Low Level Output Current 




4 


8 


mA 


Vol 


Low Level Output Voltage 


Vcc =Min, V,H =2V 
V,L = Max 


Iql - 4 mA 


0.25 0.4 


0.25 0.4 


V 


Iql = 8 mA 




0.35 0.5 


lo(OFF) 


Off-State (High Impedance State) 
Output Current 


Vcc = Max, V,H = 2V 
V||_ = Max 


Vo = 0.4V 


-20 


-20 


MA 


Vo = 2.7V 


20 


20 


l| 


Input Current at Maximum Input Voltage 


Vcc = Max, V, = 7V 


0.1 


0.1 


mA 


>IH 


High Level Input Current 


Vcc = Max, V, = 2.7V 


20 


20 


HA 


IlL 


Low Level Input Current 


Vcc = Max, V| = 0.4V 


-0.4 


-0.4 


mA 


los 


Short Circuit Output Current 


Vcc = Max(2) 


-30 -130 


-30 -130 


mA 


•cc 


Supply Current 


Vcc = Max(3) 


Condition A 


18 29 


18 29 


mA 


Condition B 


15 25 


15 25 



Notes 

(1 ) All typical values are at Vcc = 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second. 

(3) Ice measured with the outputs open, the serial input and mode control at 4.5V, and the data inputs grounded under the following conditions: 

A. Output control at 4.5V and a momentary 3V, then ground, applied to clock input. 

B. Output control and clock input grounded. 



Switching Characteristics Vcc = 5V, = 25°C 









DM54LS/74LS 






PARAMETER 


CONDITIONS 


LS395 


UNITS 








MIN 


TYP 


MAX 




^MAX 


Maximum Clock Frequency 




25 


35 




MHz 




Propagation Delay Time, Low-to-High Level Output 


Cl = 15pF 
Rl =400S1 




18 


27 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 




21 


32 


ns 


tZH 


Output Enable Time to High Level 




15 


25 


ns 


tZL 


Output Enable Time to Low Level 






20 


30 


ns 


tHZ 


Output Disable Time From High Level 


Cl=5pF 




30 


50 


ns 


tL2 


Output Disable Time From Low Level 


Rl =4oon 




30 


50 


ns 


tWiCLOCK) 


Width of Clock Pulse 




25 


ns 


tSETUP 


Setup Time, High Level or Low Level Data 




20 


ns 


tHOLD 


Hold Time; High Level or Low Level Data 




10 


ns 
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DM54/DM74LS670 



General Description 

These register files are organized as 4 words of 4 bits 
each, and separate on-chip decoding is provided for 
addressing the fouc word locations to either write-in or 
retrieve data. This permits writing into one location, and 
reading from another word location, simultaneously. 



TRI-STATE 4 by 4 Reigister Files 



recovery times, permits simultaneous reading and writing, 
and is limited in speed only by the write time (27 ns 
typical) and the read time (24 ns typical). The register 
file has a non-volatile readout in that data is. not lost 
when addressed. 



Four data inputs are available to supply the word to be 
stored. Location of the word is determined by the write 
select inputs A and B, in conjunction with a write-enable 
signal. Data applied at the inputs should be in its true 
form. That is, if a high level signal is desired from the 
output, a high level is applied at the data input for that 
particular bit location. The latch inputs are arranged so 
that new data will be accepted only if both internal 
address gate inputs are high. When this condition exists, 
data at the D input is transferred to the latch output. 
When the write-enable input, Gw- is high, the data 
inputs are inhibited and their levels can cause no change 
in the information stored in the internal latches. When the 
read-enable input, Gr, is high, the data outputs are 
inhibited and go into the high impedance state. 

The individual address lines permit direct acquisition of 
data stored in any four of the latches. Four individual 
decoding gates are used to complete the address for 
reading a word. When the read address is made in 
conjunction with the read-enable signal, the word ap- 
pears at the four outputs. 

This arrangement— data entry addressing separate from 
data read addressing and individual sense line— eliminates 



All inputs (except read enable and write enable) are 
buffered to lower the drive requirements to one nor- 
nial Series 54LS/74LS load, and input clamping diodes 
minimize switching transients to simplify system design. 
High speed, double ended AND-OR-I N VERT gates 
are employed for the read-address function and have 
high sink current, TRI-STATE outputs. Up to 1 28 of 
these outputs may be wire-AND connected for increasing 
the capacity up to 51 2 words. Any number of these 
registers may be paralleled to provide n-bit word length. 

Features 

■ For use as: 

Scratch pad memory 
Buffer storage between processors 
Bit storage in fast multiplication designs 
■. Separate read/write addressing permits simultaneous 
reading and writing 

■ Organized as 4 words of 4 bits 

■ Expandable to 512 words of n-bits 

■ TRI-STATE versions of DM54LS170/DM74LS1 70 

■ Fast access times - 20 ns typ 



Connection Diagram 



INPUT WR'TE SELECT EMABLE OUTPUTS 



Vcc 01 Wa Wb Gw Gr Q1 Q2 



03 GND 



DATA 
INPUTS 



READ 
SELECT 



54LS670/74LS670(J), (N), (W) 



Truth Tables 

WRITE TABLE (SEE NOTES A, B, AND C) 



WRITE INPUTS 


WORD 


Wb Wa 


Gw 


0 


1 


2 


3 


L L 


L 


Q= D 


Qo 


Qo 


Qo 


L H 


L 


Qo 


Q= D 


,Qo 


Qo 


H L 


L 


Qo 


Qo 


Q = D 


Qo 


H H 


L 


Qo 


Qo 


Qo 


Q= D 


X X 


H 


Qo 


Qo 


Qo 


Qo 


READ TABLE (SEE NOTES A AND D) 


READ INPUTS 


OUTPUTS 


Rb Ra 


Gr 


Q1 


02 


03 


04 


L L 


L 


W0B1 


W0B2 


W0B3 


W0B4 


L H 


L 


WIBI 


W1B2 


W1B3 


W1B4 


H L : 


L 


W2B1 


W2B2 


W2Ba 


W2B4 


H H 


L 


W3B1 


W3B2 


W3B3 


W3B4 


X X 


H 


Z 


Z 


Z 


Z 



Notes: 

(A) H = High Level, L = Low Level, X = Don't Care, Z = High 
impedance (Off) 

(B) (Q = D) = The four selected internal flip-flop outputs will 
assunne the states applied to the four external data inputs. 

(C) Qq = The level of Q before the indicated input conditions 
were established, 

(D) W0B1 = The first bit of word 0, etc. 



2-191 



To Be Announced In 1976 



^ MSI DM54/DM74LS670 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM54 LS 


DM74 LS 


UNITS 


LS670 


LS670 


MIN TYP(I) MAX 


MIN TYPil) MAX 


V|H 


High Level Input Voltage 




2 


2 


V 


V|L 


Low Level Input Voltage 




0.7 


0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, 1, = -18 mA 






V 


•oh 


High Level Output Current 






—2.6 


mA 


Vqh 


High Level Output Voltage 


Vcc " Min, V|H =2V 
V|i = Max, Iqh = Max 


2.5 3.4 


2.7 3.4 


V 


"OL 


Low Level Output Current 




4 


8 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V|H = 2V 
V|L ^Max 


,loL = 4 mA 


0.25 0.4 


0.25 0.4 


V 


loL = 8 mA 




0.35 0.5 


lo(OFF) 


Off-State (High Impedance State) 
Output Current 


Vcc = Max, V|H = 2V 
V|L =Max 


Vq = 0.4V 


' -20 


-20 


AtA 


Vo=2.7V 


20 


20 


ll 


Input Current at Maximum Input Voltage 


Vcc = Max, V, = 7V 


Any D, R, or W 


0.1 


0.1 


mA 


Gw 


0.2 


0.2 


Gr 


0.3 


0.3 


>IH 


High Level Input Current 


Vcc = Max, V| = 2.7V 


Any D, R, or W 


20 


20 


ma 


Gw 


40 


40 


Gr 


60 


60 


l|L 


Low Level Input Current 


Vcc = Max, V, = 0.4V 


Any D, R, or W 


-0.4 


-0.4 


mA 


Gw 


-0.8 


-0.8 


Gr 


-1.2 


-1.2 


«OS 


Short Circuit Output Current 


Vcc = Max(2) 


-30 -130 


-30 > -130 


mA 


'cc 


Supply Current 


Vcc = Max(3) 


30 50 


30 50 


mA 



Notes 

(1) All typical values are at Vqc = 5V, T^ = 25°C. 

(2) Not more than one output should be shorted at a tinrie, and duration of short circuit should not exceed one second. 

(3) Maximum Ice 's guaranteed for the following worst-case conditions: 4.5V Is applied to all data inputs and both enable Inputs, all address 
Inputs are grounded and all outputs are open. 
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Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


DM54LS/74LS 


UNITS 


LS670 


CONDITIONS 


MIN TYP MAX 


tpLH 


Propagation Delay Time, Low-to-High Level Output 


Read Select 


Any Q 


Cu = 15 pF 
Rl = 2 kn 


23 40 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 


25 45 


ns 


tPLH 


Propagation Delay Time, Low-tb-High Level Output 


Write Enable 


Any Q 


26 45 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 


28 50 


ns _ 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


Data 


Any Q 


25 45 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level Output 


23 40 


ns 


tZH 


Output Enable Time to High Level 


Read Enable 


Any Q 


Cl = 5 pF 
Rl = 2 kn 


15 35 




tzL 


Output Enable Time to Low Level 


22 40 


ns 


^HZ 


Output Disable Time from High Level 


Read Enable 


Any Q 


30 50 


ns 


*LZ 


Output Disable Time From Low Level 


16 35 




tw 


Width of Write-Enable or Read-Enable Pulse 




25 


ns 


tSETUP 


Setup Times, High or Low Level Data(4) 


Data Input With Respect to 
Write-Enable, tsETUP(D) 


10 


ns 


Write-Select With Respect to 
Write-Enable, tsETUp(w) 


15 


ns 


tHOLD 


Hold Times, High or Low Level Data(4) 


Data Input With Respect to 
Write-Enabte, tHOLD(D) 


15 




Write-Select With Respect to 
Write-Enable, tHOLD(W) 


5 


ns 


tUATCH 


Latch Time for New Data(5) 


25 


ns 



Notes ' 

(4) Write-select setup time will protect the data written into the previous address. If protection of data in the previous address is not required, 
tsETUP(W) can be ignored as any address selection sustained for the final 30 ns of the write-enable pulse and during tHOLD(W) will result 
in data being writtein into -that location. Depending on the duration of the input conditions, one or a number of previous addresses may have 
been written into. 

(5) Latch time is the time allowed for the internal output of the latch to assume the state of new data. This is important only when attempting 
to read from a location immediately after that location has received new data. 
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Logic Diagram 
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^ Proprietary Max Ratings/Operating Conditions 







7X/8X 
SERIES 


7XL/8XL 
SERIES 


71LS/81LS 


75S/85S 
SERIES 




RATINGS 




DIODE 
INPUTS 


EMITTER 
INPUTS 


UNITS 


Maximum Allowable 




7 


8 


7 


7 


7 


V 


Supply Voltage 












Guaranteed Operating 


Mil 


4.50 to 5.50 


V 


Supply Voltage Range 


ComI 


4.75 to 5.25 


Maximum Input Voltage 


5.5 


5.5 


7 


5.5 


5.5 


V 


Maximum Voltage to Open 




7 


8 


7 


7 


7 


V 


Collector Outputs* 












Operating Free-Air 


Mil 


-55 to +125 


°C 


Temperature Range 


ComI 


0 to +70 


Storage Temperature Range 


-65 to +150 


°C 
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Table of Contents 






Page 
No. 


Package 


Device No. 


Description 


J 


N 


w 






Mil Com! 


Mil ComI 


Mil Com( 


DMSOLOe 


Quad 2-lnput NAND Gates with Resistive 
. Pull-Ups 


3-1 


N/A 




N/A 


DM7090/DiVI8090 


Quad Inverters plus Dual 2-lnput NAND 
Gates 


3-3 


• • 


• -9 


• • 


DM7091/DIVI8091 


Quad 2-lnput NAND Buffers 


3-3 , 


• • 


9 • 




DIVI7092/DM8092 


Dual 5-lnput NAND Gates 


3-3 


• • 


• • 


• 9 


DM7093/DM8093 


TRI -STATE Quad Buffers 


3-5 


• • 


• 9 


9 9 


DM7094/DM8094 


TRI-STATE Quad Buffers 


3-5 


• • 


9 9 


9 9 


DM7095/DM8095 


TRI-STATE Hex Buffers 


3-7 


• • 




9 9 


DM70L95/DM80L95 


TRI-STATE Hex Buffers 


3-7 


• • 


9 « 


9 9 


DM7096/DM8096 


TRI-STATE Hex Buffers 


3-7 


• • 




9 9 


DM70L96/DIVI80L96 


TRI-STATE Hex Buffers 


3-7 




9 9 


9 9 


DM7097/DM8097 


TRI-STATE Hex Buffers 


3-7 


• • 




9 9 


DM70L97/DM80L97 


TRI-STATE Hex Buffers 


3-7 


• • 


9 9 


9 9 


DIVI7098/DIVI8098 


TRI-STATE Hex Buffers 


3-7 


• • 




• • 


DM70L98/DIVI80L98 


TRI-STATE Hex Buffers 


3-7 




9 9 




DM7099/DM8099 


TRI-STATE Quad 2-lnput NAND Buffers 


3-9 


• • 


9 9 




DIV17121/DM8121 


TRI-STATE Data Selectors/Multiplexers 


3-11 






• • 


DM71L22/DM81L22 


Quad 2-lnput Data Selectors/Multiplexers 


3-13 


• • 


9 9 


• • 


DIVI7123/DM8123 


TRI-STATE Quad 2-lnput Data Selectors/ 
Multiplexers 


3-13 


• • 




• 9 


DM71L23/DM81L23 


TRI-STATE Quad 2-lnput Data Selectors/ 
Multiplexers 


3-13 


• • 


9 9 


9 9 


DM7130/DM8130 


10-Bit Magnitude Comparators 


3-17 


• 9 


9 


(F) (F) 


DIVI7131/DM8131 


6-Bit Unified Bus Comparators 


3-19 


m 9 


9 




DIVi7136/DM8136 


6-Bit Unified Bus Comparators 


3-19 


9 9 


9 




DM7160/DM8160 


6-Bit Magnitude Comparators 


3-17 


9 9 




• • 


DM71 LS9,5/DM81 LS95 


TRI-STATE Octal Buffers 


3-21 


9 9 


9 9 


• • 


DIVI71 LS96/DM81 LS96 


TRI-STATE Octal Buffers 


3-21 


9 -9 


9' 9 


• • 


DM71LS97/DM81LS97 


TRI-STATE Octal Buffers 


3-21 


9 9 


9 9 


• • 


DiVI71LS98/DM81LS98 


TRI-STATE Octal Buffers 


3-21 


• • 


9 9 


9 9 


DIVI7200/DM8200 


4-Bit Magnitude Comparators 


3-23 


• • 


9 9 


9 • 


DM721 0/DM8210 


8-Line Data Selectors/Multiplexers 


3-25 


• • 


9 


• • 


DM721 1/DM8211 


8-Lirie Data Selectors/Multiplexers 


3-25 


• • 






DM7214/DM8214 


TRI-STATE Data Selectors/Multiplexers 


3-28 


• • 




• • 


DM7219/DM8219 


TRI-STATE Data Selectors/Multiplexers 


3-28 


• • 




(F) (F) 


DM7220/DM8220 


9-Bit Parity Generators/Checkers 


3-32 


• • 


9 9 




DM7223/DM8223 


1-Line to 8*Line Demultiplexers 


3-35 


• • 




N/A 


DM7230/DM8230 


TRI-STATE Dual 2/4 Demultiplexers 


3-37 








DM751 1/DM8511 


Dual Gated Flip-Flops 


3-40 




9 9 


• • 


DM75L1 1/DM85L1 1 


Dual Gated Flip-Flops 


3-40 


• • 


9 9 


• 9 


DM7512/DM8512 


Dual Gated Flip-Flops 


3-40 




9 9 


9 9 


vDM75L12/DM85L12 


Dual Gated Flip-Flops 


3-40 


• • 


9 • 


I I 


DM7520/DM8520 


Modulo-N Dividers 


3-44 








DM8531 


TRI-STATE T6I< Read Only Memories 


3-49 






N/A 


DM7542/DM8542 


TRI-STATE Quad I/O Registers 


3-52 


• • 






DM7544/DM8544 


TRI-STATE Quad Switch Debouncers 


3-54 


• • 


• • 


• • 


DM7546/DM8546 


TRI-STATE 8-Bit Universal I/O Shift 
Registers 


3-56 


• • 




• • 


DM85S50 


6-Bit Shift Registers 


3-60 


N/A 




N/A 


DM7551/DM8551 


TRI-STATE 4-Bit D Type Registers 


3-62 








DM75L51/DM85L51 


TRI-STATE 4-Bit D Type Registers 


3-62 


I I 


• • 




DM7552/DM8552 


TRI-STATE Synchronous Counters/Latches 


3-64 








DM75L52/DM85L52 


TRI-STATE Synchronous Counters/Latches 


3-64 








DM7553/DM8553 


TRI-STATE 8-Bit Latches 


3-70 








DM7554/DM8554 


TRI-STATE Synchronous Counters/Latches 


3-64 








UIVI /DLO'f/L/IVlOOLO'f 


TRI-STATE Synchronous Counters/Latches 


3-64 




• • 
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D6vic6 No. 




Page 
No. 


Package 


J 


N 


W 


Mil Coml 


Mil Coml 


Mi 


Coml 


DM7555/,DM8555 


TRI-STATE Programmable Decade Counters 


3-72 


• • 


• 


• 


• 


DiV17556/DM8556 


TRI-STATE Programmable Binary Counters 


3-72 


• • 


• 


• 




DM7560/DI\/18560 


Synchronous 4-Bit Up/Down Decade 


3-76 


• • 




• 


• 




Counters 












pM75L60/DM85L60 


Synchronous 4-Bit Up/Down Decade 


3-76 




• • 


• 


• 




Counters 












DM7563/DM8563 


Synchronous 4-Bit Up/Down Binary 


3-76 


• • 


• 


• 


• 




Counters 












DM75L63/DIVI85L63 


Synchronous 4-Bit Up/Down Binary 


3-76 


• • 


• • 


• 


• 




Counters 












DIV175S68/DM85S68 


64-Bit Edge-Triggered Registers 


3-82 




• 




N/A 


DM7570/DIVI8570 


8-Bit Serial In/Parallel Out Shift Registers 


3-86 


• • 


• 


• 




DM7573/DM8573 . 


1024-Bit Field Programmable Read Only 


3-89 


• • 


• 




N/A 




Memories : 












DM7574/DM8574 


TRI-STATE 1024-Bit Field Programmable 


3-92 


• • 






N/A 




Read Only Memories 












DI\/I7575/DM8575 


Programmable Logic Arrays 


3-95 


• • 






N/A 


DM7576/DM8576 


Programmable Logic Arrays 


3-95 


• • 






N/A 


DM7577/DM8577 


256-Bit Programmable Read Only Memories 


3-101 


• • 


• 




N/A 


DM7578/DIVI8578 


TRI-STATE 256-Bit Programmable Read 


3-104 








N/A 




Only Memories 












DM8581 


TRI-STATE 16k Read Only Memories 


3-107 




• 




N/A 


DM7590/DM8590 


8-Bit Parallel In/Serial Out Shift Registers 


3-110 


• • 


• 


• 




DI\/I7595/DM8595 


4096-Bit Read Only Memories 


3-113 


• • 


• 




N/A 


DM7596/DM8596 


TRI-STATE 4096-Bit Read Only Memories 


3-116 


• • 






N/A 


DM7597/DM8597 


TRI-STATE 1024-Bit Read Only Memories 


3-119 


• • 


• 




N/A 


DM7598/DM8598 


TRI-STATE 256-Bit Read Only Memories 


3-122 


• • 


• 




N/A 


DM7599/DM8599 


TRI-STATE 64-Bit Random Access Memories 


3-127 


• • 


• 




N/A 


DI\/L7613/DM8613 


Quad Gated Flip-Flops 


3-40 


• • 


• • 


• 


• 


DM76L13/DM86L13 


Quad Gated Flip-Flops 


3-40 


• • 


• • 


• 


• 


DM76L24/DM86L24 


TRI-STATE Magnitude Comparators with A 


3-131 


• • 


• • 


• 


• 




Almost Equal B 












DM76L25/D'M86L25 


TRI-STATE 7-Segment to BCD Decoders 


3-134 


• - • 


• • 


• 


• 


DM76L70/DM86L70 


8-Bit Serial In/Parallel Out Shift Registers 


3-86 


N/A 


N/A 


• 


• 


DM76L75/DIVI86L75 


Presettable Decade Counters 


3-137 


• • 


• • 


• 


• 


DM76L76/DM86L76 


Presettable Binary Counters 


3-137 


• • 


• • 


• 


• 


DiVI7678/DM8678 


7 by 9 Character Generators 


3-140 


• • 


• 




N/A 


DIVi7679/DM8679 


7 by 9 Character Generators 


3-140 


• • 


• 




N/A 


DM76L90/DM86L90 


8-Bit Parallel In/Serial Out Shift Registers 


3-110 


• • 


• • 


• 


• 


DM76L93/DM86L93 


Binary Counters 


3-142 




• • 


• 


• 


DM76L97/DM86L97 


TRI-STATE 1024-Bit Read Only Memories 


3-144 


• • 


• • 


• 


• 


DM76L99/DM86L99 


TRI-STATE 64-Bit Random Access Memories 


3-148 


• • 




• 


• 


DM7795/DM8795 


4096-Bit Read Only Memories 


3-113 


• • 


• 




N/A 


DIVI7796/DM8796 


TRI-STATE 4096-Bit Read Only Memories 


3-116 


• • 


• 




N/A 


DIVI7853/DM8853 


Dual Retriggerable R^esettable M.onostable 


3-151 




• • 


• 


• 




Multivibrators 












PM7875A/DM8875A 


TRI-STATE 4-Bit Parallel Binary Multipliers 


3-154 








N/A 


DM7875B/DM8875B 


TRI-STATE 4-Bit Parallel Binary Multipliers 


3-154 








N/A 


DM8898 


TRI-STATE BCD to Binary Converters 


3-156 


N/A 






N/A 


DM8899 


TRI-STATE Binary to BCD Converters 


3-156 


N/A 






N/A 
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^ Proprietary DM80L06 

Quad 2-lnput NAND Gates with Resistive Pull Up 



General Description 



Features 



These quad two-input NAND gates feature internally- 
connected, 20 l<^2 pull-up resistors on the outputs. The 
pinout is the same as the very popular DIVI54L03/ 
DM74L03, and these devices provide the same "one- 
tenth-power technology" as well. 



Typical power dissipation 
Typical propagation delay 



12 mW 
115ns 



Connection Diagram 



Vcc B4 



A4 Y4 
13 12 11 



J A3 Y3 

10 9 





A1 B1 Y1' > A2 B2 Y2 GIMD 



80L06(N) 
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^ Proprietary DM80L06 

Eiecttical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DiVlSOL 


UNITS 


L06 


l\/IIM TVDM\ n/iAV 


V|H 


Mifih 1 0\ipi\ Inniit \/o!t^inca 
niyii L.CVCI 1 1 1 t V vJi Loytf 




2 


V 




L.L/VV L.CvC'l 1 1 i |JflJ L V U/t layc 




0.7 


V 


'oh 






200 


IJ.A 


''OH 


Minh 1 Oiitniit \/oltanp 


Vcc = 5.0V, V|L = 0.7V, Iqh = IOOmA 


2.0 2.5 


V 


'OL 


1 i^\A/ 1 o\/ol r^i i + ni it 1 iirrorrt' 




3.6 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, Iql = Max, V|h = 2V 


0.4 


V 


h 


Input Current at Maximum Input Voltage 


Vcc = Max, V, = 5.5V 


100 


juA 


iiH 


High Level Input Current 


Vcc = Max, V| = 2.4V 


<1 10 


ma 




Low Level Input Current 


Vcc = Max, V| = 0.3V 


-0.12 -0.18 


mA 


'os 


Short Circuit Output Current 


Vcc ^ Max 


-0.17 -0.25 -0.33 


mA 


'CCH 


Supply Current (Total with Outputs High) 


Vcc = Max, V, =0 


0.48 0.8 


mA 


'CCL 


Supply Current (Total with Outputs Low) 


Vcc = Max, V, = 5V 


2.38 3.68 


mA 



Notes 

(1) All typical values are at Vqc = 5V, Ta = 25°C. 



Switching Characteristics Vcc = 5V, T^ = 25°C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM80L 
LOB 

MIN TYP MAX 


UNITS 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


Input 


Output 


Cl = 15 pF 
Rl =4kr2 


193 290 


ns ' 


tPHL 


Propagation Delay Time, High-to-Low Level Output 


Input 


Output 


37 56 


ns 
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^ Proprietary DM70/DM8090.9r92 

DM7090/8090 Quad Inverter plus Dual 2-lnput NAND Gates 
DM7091/8091 Quad 2- Input NAND Buffers 
DM7092/8092 Dual 5 Input NAND Gates 



General Description 
DM7090/DM8090 

These devices optimize the flexible utilization of the 
popular 16-pin package by providing two, 2-input NAND 
gates plus four inverters in the same package. The 
electrical specifications are completely compatible with 
all series 54/74 devices. 

DIVI7091 /DM8091 

These devices provide four, 2-input NAND buffers in 
the same package, each with a fan-out of 30 standard 
TTL loads. These devices are very similar to the popular 
D1VI5437/DM7437; however, the DIP pinout is the same 
as the 5401/7401, whereas the DIP pinout of the 
5437/7437 is the same as the 5400/7400. 



DM7092/DM8092 

These devices provide two, 5-input NAND gates in the 
same package. Their primary advantage is that they fill a 
product void in the popular DM5400/DM7400 family. 
The electrical specifications are completely compatible 
with the series 54/74 devices. 

Features 

■ Typical propagation delay 11ns 

■ Typical power dissipation 

DM7090/DM8090 1 15 mW 

DM7091/PM8091 155 mW 

DIVI7092/DIVI8092 35 mW 




^ Proprietary DM70/ DM8090, 91 ,92 



Electrical Characteristics ovei- recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM70/80 


UNITS 


90 


91 


92 


MIN TYP{1) MAX 


MIN TYPd) MAX 


MIN TYP(I) MAX 




High Level Input Voltage 




2 


2 


2 


V 


V|L 


Low Leyel Input Voltage 




0.8 


0.8 


0:8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, 1, = -12 mA,TA = 25°C 


-1.5^ 


-1.5 


-1.5 


V 


'oh 


High Level Output Current 




-400 


-1200 


-400 


ma 


\ VoH 


High Level Output Voltage 


Vcc =Min, V,L =0.8V, Iqh = Max 


2.4 


2.4 


2.4 


V 


Iql 


Low Level Output Current 




16 


48 


16 


mA 


Vol 


Low Level Output Voltage . 


Vcc = Min, V|H = 2.0V, Iql = Max 


0.4 


0.4 


0.4 


V 


h 


Input Current at Maximunn 
Input Voltage 


Vcc ~ iviax, V| o.pv 


1 


1 


1 


mA 


'iH 


High Level Input Current 


Vcc = Max, V| = 2.4V 


40 


40 


40 


ma 


•iL 


Low Level Input Current 


Vcc =Max, V| =0.4V 


-1.6 


-1.6 


-1.6 


mA 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-18 -55 


-18 -70 ' 


-18 ^ -55 


mA 


'CCH 


Supply Current 

(Total with Outputs High) 


Vcc = Max, V.| = 0 


11 


15 


3.6 


mA 


'CCL 


Supply Current 

(Total with Outputs Low) 


Vcc = Max, V| = 5.0V 


31 


46 


10.2 


mA 



Notes 

(1) , All typical values are at Vcc 5V, T^ = 25° C. 

(2) Not more than one output should be shorted at a time. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM70/80 


UNITS 


90 


91 


92 


MIN TYP MAX 


MIN TYP MAX 


MIN TYP MAX 


tPLH 


Propagation Delay Time, 
Low-to-Wigh Level Output 


. Input 


Output 


Cl = 15pF 
Rl =40012 


13 25 


13 22 


13 25 


ns 




Propagation Delay Time, 
High-to-Low Level Output 


Input 


Output 


9 15 


• 8 ,15 

i — 


8 15 


ns 
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^ Proprietary 



DM70/DM8093,94 



General Description 



TRI-STATE Quad Buffers 



The DM7093/DM8093 and DM7094/DM8094 are quad 
two-input buffers which accept norma! TTL or DTL 
input levels; and have outputs which provide either 
normal low-impedance TTL characteristics, or a high- 
impedance third logic state. One of th^ two inputs 
to each buffer is used as a control line to gate the 
output into the high-impedance state. The other input 
simply passes the non-inverted data through the buffer. 
The DM7093/DIVI8093 provides the high-impedance 
state when a high logic level is applied to the control 
input, the DM7094/DM8094 when a low logic level 
is applied to the control input. The low output imped- 
ance of these devices provides good capacitive-drive 
capability and rapid transition from the low to the 
high logic levels, thus assuring both speed and waveform 



integrity. It is possible to connect as many as 128 
devices to a common bus line, and still have adequate 
drive capability. ' 



Features 

■ Pin equivalent to DIVI541 25/741 25 (7093/8093) 
and D1\/I54126/74126 (7094/8094) 

■ Up to 128 devices can be connected to a common 
bus line 

■ High capacitive-drive capability 

■ Independent control of each buffer 

■ Typical propagation delay— 12 ns 



Connection Diagrams 



Vcc .C4 A4 Y4 C3 A3 Y3 Vcc C4 A4 Y4 C3 A3 Y3 

8 14 



CI A1 Y1 



4 5 
C2 A2 



r 

GNO 



71. 



CI A1 Y1 C2 



5 6 
A2 Y2 



r 

GND 



7093/8093(J). (N). (W) 



7094/8094{J), (N), (W) 



Truth Tables 

DM7093/DM8093 DM7094/DMg094 , 



DATA 


COIMTROL 


OUTPUT 




DATA 


CONTROL 


OUTPUT 


H 


L 


H 




H 


- H 


H 


L 


L 


L 




L 


H 


L 


X 


H 


Hi-Z 




X 


L 


Hi-Z 
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^Proprietary DM70/DM8O93M 



Electricdi Characteristics over recommended operating free-air ternperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DIVITO 




UNITS 


93,94 


93. 94 


MIN TYPd) MAX 


MIN TYP(I) MAX 


V|H 


High Level input Voltage 




2 , • . ^ . . 


2 


V 


V|L 


Low Level Input Voltage 




0.8 


0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, 1, =-12 mA 


-1.5 


-1.5 


V 


•oH 


High Level Output Current 




-2.0 


-5.2 


mA 


VOH 


High Level Output Voltage 


Vcc ^ Min, ViH =2V 
V|L = 0.8V, loH = Max 






y 


tOL 


Low Level Output Current 




16 


" 16 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L =0.8V, loL = 16 mA 


=0.4 


0.4 


V 


•O(OFF) 


Off -State (High- Impedance State) 
Output Current 


Vcc = Max, V,H = 2V 
V,L=0.8V 


Vo = 0.4V 


-40 


-40 


ma 


Vo = 2.4V 


40 


40 


h 


Input Current at Maximum Input Voltage 


Vcc = Max, V, = 5.5V 


1 


1 


mA 


l|H 


High Level Input Current 


Vcc = Max, V| = 2.4V 


40 


40 


ma 


•iL 


Low Level Input Current 


Vcc = Max, V, = 0.4V 


-1.6 


-1.6 


mA 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-30 -70 


-28 -70 


mA 


•CCH 


Supply Current (Total, Outputs High) 


Vcc = Max 


32 54 


32 54 


mA 


'CCL 


Supply Current (Total, Outputs Low) 


Vcc = Max 


36 62 


36 62 


mA 



Notes 

(1) All typical values are at Vqc = 5V, T^ = 25°C. 

(2) Not nnore than one output should be shorted at a tinne. 



Switching Characteristics Vqc = 5V, = 25°C 









DM70/80 


DM70/80 






PARAMETER 


CONDITIONS 


93 


94 


UNITS 








MIN TYP 


MAX 


MIN TYP 


MAX 




tPLH 


Propagation Delay Time, 




10 


15 


10 


15 


ns 




Low-to-High Level Output 




tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Cl =50pF, Rl =400^2 


12 18 


12 


18 


ns 


tZH 


Output Enable Time to High Level 




12 


18 


13 


19 


ns 


tZL 


Output Enable Time to Low Level 




16 


25 


16 25 


ns 


tHZ 


Output Disable Time from High Level 


Cl = 5pF, Rl =40012 


5 8 


10 16 


ns 


tLZ 


Output Disable Time from Low Level 


9 14 


14 


20 


ns 
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^ Proprietary 



DM70/DM8095X95,96,L96,97,L97,98X98 



General Description 

These devices provide six, two-input buffers in each 
pacloge. Both the standard (7400 compatible) TTL 
technology, and the "true tenth-power" (74L com- 
patible) low power versions are available for each of the 
four types. One of the two inputs to each buffer is used 
as a control line to gate the output into the high- 
impedance state, while the other input passes the data 
through the buffer. The 95 and 97 present thetruedata 
at the outputs, while the 96 and 98 are inverting. On the 
95 and 96 versions, all six control lines for TRI- 
STATE enable are common in a single line. On 'the 
97 and 98 versions, four buffers are enabled from a 
common line, and the other two buffers from a separate 
common line. In all cases, the outputs are placed in the 
TRI-STATE condition by applying a high logic level to 



TRI-STATE Hex Buffers 



the control pins. With either the standard TTL or the low 
power versions of these circuits, it is possible to connect 
over 100 like devices to a common bus line and still 
have adequate drive capability. 



Features 



TYPICAL POWER 
DISSIPATION 



TYPICAL PROPAGATION 
DELAY 



95, 97 
L95, L97 



L96, L98 



325 mW 12 ns 

20 mW 34 hs 

295 mW 1 1 ns 

15 mW 31 ns 

Pin equivalent to DM54365 (95), Dl\/I54366 
DIVI54367 (97), DM54368 (98) 



(96), 



Connection Diagrams 





15 


14 


13 


12 


11 


10 9 


I,a 


15 


14 


13 


12 


11 


10 9 






i>- 

— 4^ 
























1 










n 




r1 




n 




r\ 




1 


2 


3 


4 


5 


6 


rr 


1 


2 


3 


4 


5 


6 


' 1' 



G1 A1 Y1 A2 Y2 A3 Y3 GND 

7095(J), (W); 8095(J), (N), (W); 
70L95/80L95(J), (N), (W) 

Vcc G2 A6 Y6 A5 Y5 A4 Y4 

1 16 15 14 12 11 10 



C T r 



G1 A1 Y1 A2 Y2 A3 Y3 GND 

7096(J), (W); 8096(J), (N), (W); 
70L96/80L96(J), (N), (W) 



Vcc G2 A6 Y6 A5 Y5 A4 Y4 

1 16 15 14 13 12 11 



C T r 



G1 A1 Y1 A2 Y2 A3 Y3 GND 

7097IJ), (W); 8097(J), (N), (W); 
70L97/80L97(J), (N), (W) 

Truth Tables (Each Driver) 

95, L95 96, L96 



Y1 A2 Y2 A3 Y3 GND 

7098(J), (W); 8098(J), (N), (W); 
70L98/80L98(J), (N), (W) 



97, L97 



INPUTS 


OUTPUT 


G1 G2 


A 


Y 


H X . 


X 


Hi-Z 


X H 


X 


Hi-Z 


L L 


H 


H 


L L 


L 


L 



INPUTS 


OUTPUT 


G1 G2 


A 


Y 


H X 


X 


Hi-Z 


X H 


X 


Hi-Z 


L L 


H 


L 


L L 


L 


H 



INPUTS 


OUTPUT 


G A 


Y 


H X 


Hi-Z 


L H 


H 


L L 


L 



INPUTS 


OUTPUT 


G A 


Y 


H X 


Hi-Z 


L H 


L 


L L 


H 
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^Proprietary DM70/DM8095 ,L95 ,96 ,L96 ,97,L97,98 ,L98 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM70/80 


DM70L/80L 


UNITS 


95, 96, 97, 98 


L95, L96, L97, L98 


MIN TYPd) MAX 


MIN TYP(1) MAX 


V,H 


High Level iVipiit Voltage 




2 


2 . 


V 


V|L 


Low Level Input Voltage 




0.8 


0.7 


V 


V| 


Input Clamp Voltage 


Vcc = Min, 1, = :-12 mA 


-1.5 


-1.5 


V 


'OH 


High Level' Output Current 




DM70 


-2.0 


-1.0 


mA ' 


DM80 


-5.2 


-1.0 


VOH 


High Level Output Voltage 


Vcc = Min, V|H = 2V 
V|L = IVIax, Iqh = Max 


2.4 3.1 


2.4 


V 


"OL 


Low Level Output Current 




DM70 


32 


2.0 


mA 


DM80 


32 


3.6 


Vol 


Low Level Output, Voltage 


Vcc = Min, V|H = 2V 
V|L = Max, I.OL = Max 


DM70 


0.4 


0.3 


V 


DM80 


0.4 


0.4 


•o(OFF) 


Off-State (High-Impedance 
State) Output Current 


Vcc = Max 
V,H =2V 
V,L = Max 


Vo = 0.3V 




-10 


ma 


Vo = 0.4V 


-40 




Vq = 2.4V 


40 


10 


"l 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V| = 5.5V 


1 


1 


mA 


l|H 


High Level Input Current 


Vcc = Max, V, = 2.4V 


40 


10 


juA 


l|L 


Low Level Input Current 


A Input 


Vcc = Max 


Both G Inputs at 2V 


V| = 0.3V 




-10 


ma 


V| =0.5V 


—40 




Both G Inputs at 0.4V 


V| =o.3y 




-0.18 


mA 


V| = 0.4V 


-1.6 




G Input 






V| = 0.3V 




-0.18 




V| = 0.4V 


-1 .6 




'os 


Short Circuit Output Current 


Vcc = Max(2) 


-40 -1 1 5 


-3 -15 


mA 


'cc 


Supply Current 


Vcc = Max, 


95, 97 


65 85 


4.0 5.8 


mA 


96, 98 


59 77 


3.0 4.5 



(1) All typical values are at S/qq " ^V, = 25°C. 

(2) Not more than one output should be shorted at a time, and for the DM70/DM8095, 96, 97, 98 duration of short circuit should 
not exceed one second. 



Switching Characteristics Vcc = 5V, = 25°C 









CONDITIONS 




DM70/80 


DM70L/80L 






PARAMETER 






95, 97 


96, 98 


L95, L97 


L96, L98 


UNITS 




BOTH 


STD. 


LOW 
POWER 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 








10 


16 


11 


17 


30 


60 


26 


48 


ns 




Propagation Delay Time, 
High-to-Low Level Output 


Cl - 50 pF 






14 


22 


10 


16 


37 


75 


35 


53 


ns 


tZH 


Output Enable Time to 
High Level 


Rl = 4oon 


Rl =4 


21 


35 


. 21 


35 


47 96 


42 . 


90 


ns 


tZL 


Output Enable Time to' 
Low Level 




24 


37 


24 


37 


21 


45 


42 


75 


ns 


tHZ 


Output Disable Time 
from High Level 


Cl = 5 pF 






6 


11 


6 


11 


47 


90 


25 


43 


ns 


tLZ 


Output Disable Time 
from Low Level 






16 27 


16 


27 


30 


63 


34 


63 


ns 
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Proprietary DIVI70/DM8099 

TRI-STATE Quad 2-lnput NAND Buffers 



General Description 

These devices provide four, two-input NAND buffers in 
each package. They accept normal TTL or DTL input 
levels, and have outputs which provide either normal 
low-impedance TTL characteristics, or a high-impedance 
third logic state. There are two independent disable 
lines, each of which controls two gates. When the disable 
input is taken to a high logic level, the outputs go into 
the high-impedance state. The low output impedance of 
these devices provides good capacitive-drive capability 
and rapid transition from the low to the high logic levels, 
thus assuring both speed and waveform integrity. 



Features 

■ Combines logic gating with TRI-STATE outputs 

■ Typical propagation delay 9 ns 

■ High capacitive-drive capability 

■ Up to 128 devices can be connected to a common 
bus line 



Connection Diagram 




7099/8099(J), (N), (W) 



Truth Table 



DISABLE 


INPUTS 


OUTPUT 


G 


A 


B 


Y 


L 


L 


H 


H 


L 


,H 


L 


H 


L 


L 


L 


H - 


L 


H 


H 


L 


H 


X 


X 


Hi-Z 
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^ Proprietary DM70/DM8699 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM70 


DM80 


UNITS 


99 


99 


MIN TYPd) MAX 


MIN TYP(I) MAX 


V,H 


High Level input Voltage 




2 


2 


V 


V|L 


Low Level Input Voltage 




0.8 


0.8 


V 


Vi 


Input Clamp Voltage 


Vcc = Min, 1, = -12 mA 


-1.5 


-1.5 


V 


J OH 


High Level Output Current 




-2.0 


-5.2 




VoH 


High Level Output Voltage 


Vcc = Min, V|H = 2V 
V|L = 0.8V, loH = Max 


2.4 


2.4 


V 


«0L 


Low Level Output Current 




16 


16 


mA 




Low Level Output Voltage 


Vcc = Min, V|H = 2V 
V|L = 0.8V, loL = 16 mA 


0.4 


0.4 


V 


'O(OFF) 


OffrState (High-Impedance State) 
Output Current 


Vcc = Max, V,H = 2V 
V|L =0.8V 


Vo = 0.4 V 


-40 


—40 


juA 


Vq = 2.4V 


40 


40 


i| 


Input Current at Maximum Input Voltage 


Vcc = Max, V, = 5.5V 


1 


1 


mA 


l|H 


High Level Input Current 


Vcc = Max, V, = 2.4V 


40 


40 


. ma 


,•'1- 


Low Level Input Current 


Either Data Input 


Vcc ^ Max 


G Input at 2V, V| = 0.4V 


-40 


-40 


mA 


G Input at 0.4V, V, = 0.4V 


-1.6 


-1-6 


mA 


G Input 


V| =0.4V 


-1.6 


-1.6 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-25 -70 


-25 -70 


mA 


'cc 


Supply Current 


Vcc - Max 


35 


35 


mA 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


CONDITIONS 


DM70/80 
99 

MIN TYP MAX 


UNITS 


tpLH 


Propagation Delay Time, Low-to-High Level Output 


Cl = 50 pF, Rl =400S2 


10 15 


ns 


^PHL 


Propaaation Delay Time, High-to-Low Level Output 


8 15 


ns 


tZH 


Output Enable Time to High Level 


13 20 


ns 


tZL 


Output Enable Time to Low Level 


13 20 


ns 


tHZ 


Output Disable Time from High Level 


Cl = 5 pF, Rl = 400rZ 


4 7 


ns 


tLZ 


Output Disable Time from Low Level 


11 17 


ns 
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^ Proprietary 



DM71/DM8121 



General Description 

These data selectors/multiplexers contain full on-chfp 
binary decoding to select one-of-eight data sources, and 
feature a strobe-controHed TR I -STATE output. The 
strobe must be at a low logic level to enable these 
devices. The TRI-STATE outputs permit direct connec- 
tion to a common bus. When the strobe input is high, 
both outputs are in a high-impedance state in which 
both the upper and lower transistors of each totem-pole 
output are off, and the output neither drives nor loads 
the bus significantly. When the strobe is low, the 
outputs are activated and operate as standard TTL 
totem-pole outputs. ^ 

To minimize the possibility that two outputs will 
attempt to take a common bus to opposite logic levels, 
the output control circuitry is designed so that the 
average output disable time is shorter than the average 
output enable time. 



TRI-STATE Data Selectors/IVIultiplexers 

Features 

■ TRI-STATE versions of DIVI54/741 51 

■ Interface directly with system bus 

■ Perform parallel-to-serial conversion 

■ Permit multiplexing from N-lines to one line 

■ Complementary outputs provide true and inverted 
data 

■ Pin equivalent DM54251 /DM74251 



TYPE 



DM7121 
DM8121 



MAX NO. 
OF COMMON 
OUTPUTS 

49 
129 



TYPICAL 
PROP 
DELAY TIME 
(D TO Y) 

17 ns 
17 ns 



TYPICAL 
POWER 
DISSIPATION 

155 mW 
155 mW 



Connection Diagram 

DATA INPUTS 



Truth Table 



DATA SELECT 




INPUTS 


OUTPUTS 


SELECT 


STROBE 


Y 


W 


C 


B 


A 


S 


X 


X 


X 


H 


Z 


Z 


L 


L 


L 


L 


DO 


DO 


L 


L 


H 


L 


D1 


Dt 


L 


H 


L 


L 


D2 


D2 


L 


H 


H 


L 


D3 


D3 


H 


L 


L 


L 


D4 


D4 


H 


L 


H 


L 


D5 


D5 


H 


H 


L 


L 


D6 


D6 


H 


H 


H 


L 


D7 


D7 



STROBE GNO 



DATA INPUTS OUTPUTS 

7121 (J). (W); 8121 (J), (N), (W) 



H = High Logic Level, L = Low Logic Level 
X =» Don't Care, Z = High Impedance (Off) 
DO, D1. . .D7 = The level of the respective D input. 



Logic Diagram 



STROBE (7) 
{ENABLE)'~~"*V^ 



DATA 
INPUTS 
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^ Proprietaryr DM71/DM8121 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


nM7i /fti 

L^lVI / O / O 1 


UNITS 


21 


MIN TYP(1) MAX 


V|H 


High Level loRUt Voltage 




,2 , 


V 


V|L 


Low Levei Input Voltage 




. 0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, l| = -12 mA 


-1.5 


V 




High Level Output Current 




DM54 


, -2 




DIV174 


-5.2 


VOH 


High Level Output Voltage 


Vcc = Min, V,H-2V 
V|L = 0.8V, loH = Max 


2.4 


V 


Iql 


Low Level Output Current 




16 


mA 


Vol 


Low Levei Output Voltage 


Vcc = Min, V|H = 2V , 
V|L=0.8V, loL = 16mA 


0.4 


V 


lO(OFF) 


Off-State (High-Impedance State) 
Output Current 


Vcc Max 
V,H - 2V 


Vo ^ 0.4V 


-40 


ma 


Vo 2.4V 


40 


ll 


Input Current at Maximum Input Voltage 


; Vcc = Max, V| = 5.5V 


1 


mA 


i|H 


High Level Input Current 


Vcc = Max, V| = 2.4V 


40 


iuA 


l|L 


Low Level Input Current 


Vcc = Max, V| = 0.4V 


-1.6' 


mA 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-1 8 -55 


mA 


•cc 


Supply Current 


Vcc = Max (3) 


31 51 


mA 



Notes 

(1) Ail typical values are at Vqc = 5V, T^ = 25°C. 

(2) Not more than one output should be shorted at a tinne. 

(3) All inputs at 4.5V and all outputs open. 



Switching Characteristics Vcc = 5V, = 25''c 







FROM 
(INPUT) 


TO 
(OUTPUT) 




DM7 1/81 






PARAMETER 


CONDITIONS 


21 


UNITS 








MIN TYP 


MAX 




tPLH 


Propagation Delay Time, 








22 


36 


ns 




Low-to-High Level Output 


A, B, or C 


Y 




tpHL 


Propagation Delay Time^ 
High-to-Low Level Output 


(4 levels) 




23 


36 


ns 


tpLH 


Propagation Delay Time, 








18 29 


ns 




Low-to-High Level Output 


A, B, or C 


W 




tpHL 


Propagation Delay Time, 


(3 levels) 




16 


27 


ns 




High-to-Low Level Output 








tpLH 


Propagation Delay Time, 








17 


28 


ns 




Low-to-High Level Output 




Y 




tPHL 


Propagation Delay Time, 




Cl - 50 pF 


18 28 


ns 




High-to-Low Level Output 


Any D 




Rl =400^^ 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


^ W 




11 


15 


ns 


tPHL 


Propagation Delay Time, 






10 


15 


ns 




High-to-Low Level Output 










tZH 


Output Enable Time to High Level 




Y 




15 , 


27 


ns 


tZL 


Output Enable Time to Low Level 






18 


36 


ns 


tZH 


Output Enable Time to High Level 




W 




15 


27 


ns 


tZL 


Output Enable Time to Low Level 


Strobe 




19 38 


ns 


tHZ 


Output Disable Time from High Level 


Y 




4 


8 


ns 


■tLZ 


Output Disable Time from Low Level 




Ql = 5 pF 


14 


23 


ns 


tHZ 


Output Disable Time from High Level 




W 


Rl = Aoon 


4 


8 


ns 


tLZ 


Output Disable Time from Low Level 






15 


23 


ns 
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^ Proprietary 



DM71/DM81L22, 23X23 



Quad 2 -Input Data Selectors/Multiplexers 



General Description 

These devices contain four, two-input multiplexers with 
common input select logic and common output disable 
circuitry. The DM71 L22/81 L22 provides conventional 
totem-pole output TTL construction, whereas the 
DM7 123/81 23 and the DM71 L23/81 L23 provide both 
conventional TTL outputs and TR I -STATE outputs. 
When the enable/strobe input is at a low logic level, 
the outputs of al I devices are conventional TTL. However, 
when the enable/strobe input is raised to a high logic 
level, the outputs of the DM71L22/81 L22 go to the low 
logic state, and the outputs of the DM7123/8123 and 
DM71L23/81L23 go to the high-impedance third state. 
These devices provide the designer with TR I -STATE 
and/or low power pin/pin replacements for the popular 
9322 and 54/74157 multiplexers. 



Features 

■ Pin equivalents popular 9322 and 54/74157 multi- 
plexers 

■ Both conventional TTL and TR I -STATE outputs 
available 

■ Both conventional TTL and "one-tenth-power tech- 
nology" available 



7123/8123 

71L22/81L22 

71L23/81L23 



TYPICAL 
PROPAGATION DELAY 

9.5 ns 
40 ns 
40 ns 



TYPICAL 
POWER 
DISSIPATION 

200 mW 
15 mW 
20 mW 



Connection Diagram 



STROBE 

Vcc G 



OUTPUT 
Y4 



OUTPUT 

Y3 



Y1 
OUTPUT 



Y2 GND 
OUTPUT 



Truth Tables 



71L22/81L22(J), (N), (W); 7123(J), (W); 
8123(J), (N), (W); 71L23/81L23(J), (N), (W) 



L22 



23, L23 



STROBE 


SELECT 


INPUTS 


OUTPUT 
V 




ENABLE 


SELECT 


INPUTS 


OUTPUT 

Y 


A 


B 


A 


B 


L 


, L. 


L 


X 


L 




L 


• L 


L 


X 


L 


L 


L 


H 


X 


H 




L 


L 


H 


X 


H 


L 


H 


X 


L 


L 




L 


H 


X 


L 


L 


L 


H 


X 


H 


H 




L 


H 


X 


H 


H 


H 


X 


X 


X 


L 




H 


X 


X 


X 


Hi-Z 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM71/81 


DM71L/81L 


UNITS 


23 


L22 


L23 


MIN TYP(I) MAX 


MIN TYPd) MAX 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 




2 


2 


2 


V 




Low Level Input Voltage 




0.8 


0.7 


0.7 


V 


Vi 


Input Clamp Voltage 


Vcc = Min, Ij = -12 mA, = 25°C 


-1.5 


N/A 


N/A 


V 


'oh 


High Level Output Current 




DM71 


-2.0 


-0.2 - 


—0.2 


mA 


DM81 


-5.2 


-0.2 


-0.2 


VoH 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V|L = Max, loH = IVlax 


2.4 


2.4 2.8 


2.4 2.8 


V 


lOL 


Low Level Output Current 




DM71 


16 


2.0 


2.0 


mA 


DM81 


16 


3.6 


3.a 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L = Max, Iql = Max 


DM71 


0.4 


0.15 0.3 


0.1 5 0.3 


V 


DM81 


0.4 


0.20 0.4 


0.20 0.4 


'o(OFF) 


Off -State (High-Impedance 
State) Output Current 


Vcc = Max 
V,H =2V 
V,L =Max 


Vo = 0.3V 




N/A 


—40 




Vo = 0.4V 


-40 


N/A 




Vo = 2.4 V 


40 


N/A 


20 




Input Current at Maximum 
Input Voltage 


Vcc = Max, V, = 5.5V 


1 n 


0.1 


0.1 


mA 


i|H 


High Level Input Current 


Vcc = Max, V, = 2.4V 


40 


10 


10 


juA . 


l|L 


Low Level Input Current 


Vcc = Max 


V, =0.3V 




-0.18 


-0.18 


mA 


V, = 0.4V 


-1.0 -1.6 






los 


Short Circuit Output Current 


Vcc = Max(2) 


-30 -50 -70 


-3 -9 -15 


-3 -9 -15 


mA 


Ice 


Supply Current 


Vcc = Max(3) 


40 51 


3 4 


4 5.3 


mA 



Notes 

(1) All typical values are at V^c = 5V, = 25°C. 

(2) Not more than q/ie output should be shorted at a time. 

(3) Ice is measured with ail inputs grounded, and all outputs open. 



Switching Characteristics Vqc = 5V, = 25°C 











CONDITIONS 


DM7 1/81 


DM71L/81L 






PARAMETER 


FROM 


TO 


DM71/81 


DM71L/81L 


23 


L22 


L23 


UNITS 










MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 




tpLH 


Propagation Delay Time, 
Low-to-HIgh Level Output 


Data 


Output 






4 


8 


15 


20 


40 


80 


20 


40 


80 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Data 


Output 






5 


11 




20 


40 


ou 


20 


40 


80 


ns 


*PLH 


Propagation Delay Time, 
Low-to- High Level Output 


Strobe 


Output 






N/A . 


oU 


dU 


1 on 


N/A 


ns 


tPHL 


Propagation Delay Time, 
High'to-Low Level Output 


Strobe 


Output 


Cl = 50 pF 


Cl = 50 pF 


N/A 


30 


60 


120 


N/A 




tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Select 


Output 


Rl =40012 


Rl =4 kS7 


5 


15 


23 


35 


70 


140 


35 


70 


140 


ns 


tPHL 


Propagation Delay Time, 
High-to-Lovv Level Output 


Select 


Output 






8 


17 


24 


25 


50 


100 


25 


50 


100 


ns 


tZH 


Output Enable Time to 
High Level 










9 


18 


25 


N/A 


15 


30 


60 


ns 


tZL 


Output Enable Time to 
Low Level 










10 


23 


30 


N/A 


20 


35 


70 


ns 


tH2 


Output Disable Time 
from High Level 






Cl =5pF 


Cl =5pF 


4 


7 


11 


N/A 


15 , 


30 


60 


ns 


tLZ 


Output Disable Time 
from Low Level 






Rl =40012 


Rl =4 kr2 


9 


19 


27 


N/A 


35 


75 


150 


ns 
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^ Proprietary 



DM71/DM8130,60 



Magnitude Comparators 



General Description 

These devices offer comparisons to determine equality 
between two binary words. The DM7130/DM8130 
compares two ten-bit words, and the DIVI7160/DI\/I8160 
compares two six-bit words. A strobe override is pro- 
vided on both devices. When the strobe is taken to a 
high logic level, the output is forced to a high logic 
level. The devices also feature open collector outputs for 
expansion. 



Features 

■ Typical propagation delay 

■ Typical power dissipation 

DIVI7130/8130 
DM7160/8160 

■ Open-collector outputs for expansion 



21 ns 



240 mW 
205 mW 



Connection Diagrams 



h |2 |3 14 |& |6 |7 |8 |9 |10 11 |12 

A1 B1 A2 B2 A3 B3 A4 84 A5 B5 STROBE GND 




OUTPUT 

A5 B5 A4 84 Y 



1 |2 |3 |4 15 

A1 B'1 A2 82 A3 B3 STROBE GND 




7130{J), (F);8130(J), |N), (F) 



7160(J), (W); 8160(J), (N), (W) 



Truth Table 



CONDITION 


STROBE 
S 


OUTPUT 
Y 


A = B, B 


H 


H 


A = B 


L 


H 


A^ B 


L 


L 
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^ Proprietary ' DM71/ DM 8130 ,60 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM71 /81 


UNITS 


30 


60 


MIN TYPd) MAX 


MIN TYP(I) MAX 


V,H 


High Level Input Voltage 




2 


2 


V 


V,L 


Low Level Input Voltage 




0.8 


0.8 


V 


V, 


Input Clamp Voltage 


Vcc=Min, l|=-12mA 
Ta = 25°C 


-1.5 


-1.5 


V 


'oh 


High Level Output Current 


Vcc=IVIin, V,H=2V 
VoH = 5.5V 


100 


100 




Vqh 


High Level Output Voltage 




5.5 


5.5 


V 


lOL 


Low Level Output Current 




16 


16 


mA 


Vol 


Low Level Output Voltage 


Vcc=Min, V|L=0.8V 
loL = 16 mA 


0.2 0.4 


0.2 0.4 


V 


'i 


Input Current at Maxinnum 
Input Voltage 


Vcc=Max, V|=5.5V 


1 


1 


mA 


l|H 


High Level Input Current 


Vcc = Max, V, = 2.4V 


40 


40 


^A 




Low Level Input Current 


Vcc = Max, V, = 0.4V 


-1.6 


-1.6 


mA 


•cc 


Supply Current 


Vcc = Max 


48 70 


41 60 


mA 



Notes 

(1) All typical values are at Vqc = 5V, = 25°C. 



Switching Characteristics Vqc = 5V, = 25°C 



PARAMETER 


FROM 


TO 


' CONDITIONS 


DM71 /81 


UNITS 


30 


60 


MIN TYP MAX 


MIN TYP MAX 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Data 


Output 


Cl - 15.pF, Rl -400a 


15 25 


15 25 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Data 


Output 


27 40 


27 40 


ns 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Strobe 


Output 


9 18 


9 18 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Strobe 


Output 


20 30 


20 30 


ns 
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^ Proprietary 



DM71/DIVI813r36 



General Description 

The DM7131/DM8131, DM7136/DM8136 compare two 
binary words of two-to-six-bits in lengtli, and indicates 
matching (bit-for-bit) of the two words. Inputs for one 
word are 54/74 series-compatible TTL inputs, whereas 
those of the second word are high-impedance receivers 
driven by a terminated data bus. These bus inputs 
include 0.65V typical hysteresis, which provides 1.4V 
noise immunity. The DM71 31 /DM81 31 has active pull-up 
outputs and goes to the low state upon equality. The 
DM7136/DM8136 has open-collector outputs which go 
to the high state upon equality, and is expandable to n 
bits by collector-ORing. Both devices have an output 
latch which is strobe controlled. 

The transfer of information to the output occurs when 
the STROBE input goes from a logic "1" to a logic 



6 -Bit Unified Bus Comparators 



"0" state. Inputs may be changed while the STROBE 
is at the logic "1" level, without affecting the state of 
the output. These devices are useful as address com- 
parators in computer systems utilizing unified data 
bus organization. 



Features 

■ Low bus input current ISjuAtyp 

■ High bus input noise immunity 1,4 typ 

■ Bus inputs comply with IEEE 488-1975 

■ TTL-compatible output 

■ Output latch provision 



Connection Diagram 




B1 T1 B2 T2 B3 T3 STROBE GND 

{BUS INPUT) (TTL INPUT) 

7131 (J), (W); 8131 (J), (N), (W); 
7136(J), (W); 8136(J), (N), (W) 



Truth Table 



CONDITION 


STROBE 


OUTPUT 


DM71/8131 


DM7 1/8 136 


T = B,T^B 


H 


Qn-1 * 


Qn / 


T = B 


L 


L 


H 




L 


H 


L 



* Latched in previous state 



Logic Diagram 



B,<iL.[a>o-jr^^--^ 




' r ' J. 
-4 

it 'U- 



R = High Impedance 
Bus Receiver 
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^Proprietary DM71/DM8131.36 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM71/81 


UNITS 


31 


36 


Mm TYPd) MAX 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 


(Exc. Bus Inputs) 


2 . 


2 


V 


V,L 


Low Level Input Voltage 


(Exc. Bus Inputs) 


0.8 


0.8 


V 


Vt+ 


Positive Going Threshold Voltage 


Vcc = 5V, Bus Inputs 


DM71 


1.40 1.75 2.0 


1.40 1.75 2.0 


V 


DIVI81 


1.45 1.75 1.95 


1.45 1.75 1.95 


Vt- 


Negative Going Threshold Voltage 


Vcc 5V, Bus Inputs 


DM71 


0.90 1.10 1.35 


0.90 1.10 1.35 


V 


DM81 


0.95 1.10 1.30 


0.95 1.10 1.30 


V| 


Input Clamp Voltage 


VGe = Min, i|=-12mA 
Ta = 25°C 


-1.5 


-1.5 


V 


'oh 


High Level Output Current 


Vcc = Min 
V,H =2V 


VoH = 5.5V 




250 


ma 




-400 




VOH 


High Level Output Voltage 


Vcc = Min, V,H=2V 
V|L=0.8V, loH=Max 


2.4 


5.5 


V 


«OL 


Low Level Output Current 




16 


16 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V|H = 2V 
V,L=0.8V, loL = 16mA 


0.4 


0.4 


V 


h 


Input Current at Maximunn 
Input Voltage 


Vcc = Max 
V, = 5.5V 


TTL Input 


1 


1 


mA 


Strobe , 


2 


2 


l|H 


High Level Input Current 


Vcc = Max 
V, = 2.4 V 


TTL Input 


40 


40 


I^A 


Strobe 


80 


80 


l|L 


Low Level Input Current 


Vcc = Max 
V, = 0.4V 


TTL Input 


-1.6 


-1.6 


mA 


- Strobe 


-2.4 


-2.4 


'in 


Bus Input Current 


V| =4V 


Vcc Max 


15 50 


15 50 


ma 


Vcc =0 


1 50 


1 50 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-18 -55 


N/A 


mA 


'cc 


Supply Current 


Vcc ~ Max 


50 74 


50 74 


mA 



Notes 

(1) All typical values are at Vqc = 5V, T^ = 25°C. 

(2) Not more than one output should be shorted at a time. 



Switching Characteristics Vcc = 5V, = 25°C 







FROM 
(INPUT) 


TO 
(OUTPUT) 




DM71/81 






PARAMETER 


CONDITIONS 


31 


36 


UNITS 








MIN TYP 


MAX 


MIN 


TYP 


MAX 




tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


TTL 
Input 


Output 




20 


30 




20 


30 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


TTL 
Input 


Output 




20 


30 ^ 




20 


30 


ns 


tPLH 


Propagation Delay Time, 
Low-tO;High Level Output 


Bus 
Input 


Output 


Cl = 15 pF 


30 


45 




30 


45 


ns 


tPHL 


Propagation Delay Time, 
High'to-Low Level Output 


Bus 
Input 


Output 


Rl = 4oor2 


30 


45 




30 


45 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Strobe 
Input 


Output 




20 


30 




20 


30 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low, Level Output 


Strobe 
" Input 


Output 




20 


30 




20 


30 


ns 
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^ Proprietary 



DM71/DM81LS95XS96,LS97XS98 



TRI-STATE Octat Buffers 



General Description 

These devices provide eight, two-input buffers in each 
package. Ai! employ the newest low power-Schottky TTL 
technology. One of the two inputs to each buffer is 
used as a control line to gate the output into the high- 
inn pedance state, while the other input passes the data 
through the buffer. The 95 and 97 present true data 
at the outputs, while the 96 and 98 are inverting. On the 
95 and 96 versions, ail eight TRI-STATE enable lines are 
common, with access through a 2-input NOR gate. On 
the 97 and 98 versions, four buffers are enabled from 
one common line, and the other four buffers are enabled 
from another common line. In all cases the outputs 
are placed in the TRI-STATE condition by applying a 
high logic level to the enable pins. These devices repre- 
sent octal, low power-Schottky versions of the very 
popular DM70/8095, 96, 97, and 98 TRI-STATE hex 
buffers. 



Features 



Octal versions of popular DM8095, 8096, 8097, 
8098 

Typical power dissipation 

LS95, LS97 80 mW 

LS96, LS98 65 mW 

Typical propagation delay 

LS95, LS97 13 ns 

LS96, LS98 10 ns 

Low power-Schottky, TRI-STATE technology 



Connection Diagrams 




A6 Y6 A5 
15 14 13 



G1 AI Y1 A2 Y2 A3 Y3 A4 Y4 GND 
71LS95/81LS95(N) 



Vcc G2 A8 Y8 A7 Y7 A6 Y6 A5 Y5 
20 19 18 17 16 15 14 13 12 11 




1 2 3 4 5 6 7 8 9 |10 

G1 AI Y1 A2 Y2 A3 Y3 A4 Y4 GND 
71LS96/81LS96(N) 



c G2 A8 Y8 AJ Y7 A6 Y6 A5 
20 19 18 17 ,16 15 14 13 




Vcc , G2 A8 Y8 A7 Y7 A6 Y6 A5 Y5 
[20 19 18 17 16 15 14 13 12 11 




71LS97/81LS97<N) 



A2 Y2 A3 Y3 
71LS98/81LS98{N) 



Truth Tables 

LS95 



INPUTS 


OUTPUT 

Y 


G1 


G2 


A 


H 


X 


X 


Z 


X 


H 


X 


z 


L 


L 


H 


H 


L 


L 


L 


L 



INPUTS 


OUTPUT 
Y 


G1 


G2 


A 


H 


X 


X 


Z 


X 


H 


X 


Z 


L 


L 


H 


L 


L 


L 


L 


H 



INPUTS 


OUTPUT 
Y 


G A 


H X 


Z 


L H 


H 


L L 





INPUTS 


OUTPUT 

Y 


G A 


H X 


Z 


L H 


L 


L L 


H ■ 
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^Proprietary DM71/DM81LS95,LS96,LS97,LS98 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DIV171LS 


DM81 LS 


UNITS 


LS95, LS96, LS97, LS98 


LS95, LS96, LS97, LS98 


MIN TYPnl iVIAa 


MIN TYP{1) MAX 


V|H 


High Level Input Voltage 




2 


2 


V 


V|L 


Low Level Input Voltage 




0.8 


0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, 1, = -18 mA 


-1.5 


-1.5 


V 


•oh 


High Level Output Current 




-1.0 


-2.6 


mA 


VoH 


High Level Output Voltage 


Vcc = IVIin, V|H =2V 
V,L= 0.8V 


Iqh = Max 


2.5 


2.7 


V 


•oh = ~5 mA 


N/A 


2.4 


loL 


Low Level Output Current 




8 


16 


mA 


Vol 


Low Level Output Voltage 


Vcc =Min, V,H =2V 
V|L = 0.8V, loL = Max 


0.4 


0.5 


V 


•O(OFF) 


Off-State (High-Impedance 
State) Output Current 


Vcc = Max, V|H =2V 
V,L = 0.8V 


Vo = 0.4V 


-20 


-20 


ma 


Vq = 2.4V 


20 


20 


h 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V| = 7V 


0.1 


0.1 


mA 


l|H 


High Level Input Current 


Vcc = Max, V, = 2.7V 


20 


20 


ma 


l|L 


Low Level Input Current 


A Input 


Vcc ~ Max 


Both G Inputs at 2V 


V, = 0.5V 


-20 


-20 


ma 


Both G Inputs at 0.4V 


V, = 0.4V 


-0.36 


-0.36 


mA 


G Input 




V, = 0.4V 


-0.36 


-0.36 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-30 -60 -130 


-30 -60 -130 


mA 


'cc 


Supply Current 


Vcc ~ Max 


95, 97 


16 26 


16 26 


mA 


96,98 


13 21 


13 21 



Notes 

(1) All jypical values are at Vcc = 5V, Ta = 25°C. 

i2) Not nnore than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 



Switching Characteristics Vcc = 5V, = 25°C 









DM71LS/81LS 






PARAMETER 


CONDITIONS 


LS95, LS97 


LS96, LS98 


UNITS 








MIN TYP 


MAX 


MIN 


TYP 


MAX 




tpLH 


Propagation Delay Time, 




11 


16 


6 10 


ns 




Low-to-High Level Output 




tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Cl = 15 pF, Rl =2kS7 


15 


22 




13 


17 


ns 


tZH 


Output Enable Time to High Level 




16 


25 




17 


27 


ns 


tZL 


Output Enable Time to Low Level 




13 


20 




16 


25 


ns 


tHZ 


Output Disable Time from High Level 


Cl = 5pF, R|_ = 2 kJTi 


13 


20 




13 


20 


ns 


tLZ 


Output Disable Time from Low Level 


19 


27 




18 


27 


ns 
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^ Proprietary 



DM72/DM8200 



4-Bit Magnitude Comparators 



General Description 

These devices compare two binary words of four bits in 
length; and the outputs indicate 1) word A > word B, 
2) word A < word B, or 3j word A = word B. A strobe 
input overrides all other inputs, and when taken to a high 
logic level, places both outputs in the low state. Com- 
parison of words longer than four bits each may be 
accomplished through the use of additional D1VI7200/ 
DM8200 devices. 



Features 

■ Typical power dissipation 

■ Typical propagation delay 



175 mW 
20 ns 



Connection Diagram 



OUTPUT 

Vcc A4 A3 A2 A1 Y STROBE 




A4, B4 are most significant bits. 
7200/8200(J), (N), (W) 



Truth Table 



INPUTS 


OUTPUTS 


CONDITION 


STROBE 


X 


Y 


DON'T CARE 


H 


L 


L 


A> B 


L 


H 


L 


A<B 


L 


L 


H 


A = B 


L 


H 


H 
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^ Proprietary DM72/DM8200 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


UurlMl./i 1 IvJIMo 


DM72/82 
uu 

MIN TYP(I) IVIAX 


1 IMITQ 

U iM 1 Id 


V|H 


High Level Input Voltage 




2 


V 


V|L 


Low Level Input Voltage 




0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, l| =-12 mA 


-1.5 


V 


Iqh 


High Level Output Current 




-400 


ma 


VOH 


High Level Output Voltage 


Vcc = Min, V,H=2V 
V|L =0.8V, loH =-400mA 


2.4 


V 


Irti 
"UL 


Low Level Output Current 




16 


mA 


Vol 


Low Level Output Voltage ' 


,Vcc=IViin, V,H=2V 
V|L = 0.8V, loL^IQmA 


0.4 


V 


l| 


Input Current at Maximum Input Voltage 


Vrr = Max. V. = 5.5V 


1 


mA 


l|H 


High Levellnput Current 


Vcc = Max, V, = 2.4V 


80 


ma 


l|L 


Low Level Input Current 


Vcc = Max, V| = 0.4V 


-3.2 


mA 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-18 -55 


mA 


•cc 


Supply Current 


Vcc = Max 


35 53 


mA 



Notes 

(1) All typical values are at S/qq = 5V, = 25°C. 

(2) Not more than one output should be shorted at a time. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


CONDITIONS 


DM72/82 


UNITS 


GO 


MIN TYP MAX 


^PLH 


Propagation Delay Time, Low-to-High Level Output 


Data 


Output 


Cl = 15 pF 
Rl =400^2 


24 40 


ns 


tPHL 


PropagaJ^n Delay Time, High-to-Low Level Output 


Data 


Output 


17 30 


ns 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


Strobe 


Output 


15 27 


ns 


^PHL 


Propagation Delay Time, High-to-Low Level Output 


Strobe 


Output 


8 18 


ns 


^SETUP 


Setup Time 




10 0 


ns 


^HOLD 


Hold Time 


0 -10 


ns 
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^ Proprietary 



DM72/DM8210,11 



General Description 

These monolithic data selectors/multiplexers contain full 
on-chip binary decoding to select the desired one of eight 
data sources. The DM721 1/821 T have a strobe input, 
which must be at a low logic level to enable these devices. 
A high logic level on the strobe latches the output in a 
high logic state, regardless of the conditions on the other 
inputs. Depending upon the 3-bit binary number applied 
to the select lines, the non-inverted data present on the 
selected input is passed to the output. The circuit can 
also be used to convert parallel input data to serial 
output data. If 8 bits of parallel information are applied 
to the inputs, and if the binary numbers 000 through 11 1 
are sequenced on the select lines, the output will provide 
a serial presentation of the input bits. 



8-Line Data Selectors/Multiplexers 

Features 

■ Full on-chip decoding , ; 

■ Series 54/74 compatible 

■ Converts parallel data to serial data 

■ One volt typical noise immunity 

■ Typical propagation delay 22 ns 

■ Typical power dissipation 100 mW 



Connection Diagrams 



SELECT 
INPUT 
Vcc A 



SELECT 
INPUTS 



DATA INPUTS 



7210(J), (W); 8210(J), (N), |W) 



OUTPUT 
8 



r 

GNO 



SELECT 

INPUT f 

Vcc A 7 



6 5 4 STROBE OUTPUT 

16 15 14 13 12 11 10 9 



SELECT 
INPUTS 



1 



3 



GND 



DATA ll\fPUTS 
72X1 (J), (W); 821 1 (J), (N), (W) 



Truth Table 



c 


SELECT 
INPUTS 

B 


A 


STROBE 
{DIVI7211/DM8211 
ONLY) 


0 


1 


2 


DATA INPUTS 
3 4 


5 


6 


7 


OUTPUT 


L 


L 


L 


L 


L 


X 


X 


X 


X 


X 


X 


X 


L 


-L 


L 


L 


L 


H 


X 


X 


X 


X 


X 


X 


X 


H 


L 


L 


H 


L 


X 


L 


X 


X 


X 


X 


X. 


X 


L 


L 


L 


H 


L 


X 


H 


X 


X 


X 


X 


X 


X 


H 


L 


H 


L 


L 


X 


X 


L 


X 


X 


X 


X 


X 


L 


L 


H 


L 


L 


X 


X 


H 


X 


X 


X 


X 


X 


H 


L 


H 


H 


L 


X 


X 


X 


L 


X 


X 


X 


X 


L 


L 


H 


H 


L 


X 


X 


X 


H 


X 


X 


X 


X 


H 


H 


L 


L 


L 


X 


X 


X 


X 


L 


X 


X 


X 


L 


H 


' L 


L 


L 


X 


X 


X 


X 


H 


X 


X 


X 


H 


H 


L 


H 


L 


X 


X 


X 


X 


X 


L 


X 


X 


.1 


H 


L 


H 


L 


X 


X 


X 


X 


X 


H 


X 


X 


H 


H 


H 


L 


L 


X 


X 


X 


X 


X 


X 


L 


X 


L 


H 


H 


L 


L 


X 


X 


X 


X 


X 


X 


H 


X 


H 


H 


H 


H 


L ^ * 


X 


X 


X 


X 


X 


X 


X 


L 


L 


H 


H 


H 


L 


X 


X 


X 


X 


X 


X 


X 


H 


H 


X 


X 


X 


H 


X 


X 


X 


X 


X 


X 


X 


X 


H 



H = High Level 
L T= Low Level 
X = Don't Care 
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^ Proprietary ^ DM72/DM8210,11 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM72/82 


UNITS 


10 


11 


MIN TYPd) MAX 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 




2 


2 


V 


V|L 


Low Level Input Voltage 




0.8 


0.8 


V 


V| 


Input Clamp Voltage 


Vcc ~ Min, l| = -12 mA 
Ta = 25°C 


-1.5 


-1.5 


V 


'oh 


High Level Output Current 




-400 


-400 


ma 


VoH 


High Level Output Voltage 


Vo^ = Min V.ui = 2V 

CC 'Vim, ^ IH 

loH=-400iuA 


2.4 


2.4 


V 


loL 


Low Level Output Current 




16 


16 


mA 


Vol 


Low Level Output Voltage 


Vrr = Min, Vm = 0.8V 
loL^iemA 


0.4 


0.4 


V 


li 


Input Current at Maximum 
Input Voltage 


\/ ft/I — \/ nr rrv / 

Vcc ~ Max, V| = d.dV 


1 


1 
1 


mA 


im 


High Level Input Current 


Vcc = Max, V, = 2.4V 


40 


40 


ma 




Low Level Input Current 


Vcc = Max, V| = 0.4V 


-1.6 


-1.6 


mA 


•os 


Short Circuit Output Current 


Vcc = Max(2) 


-18 -55 


-18 -55 


mA 


Ice 


Supply Current 


Vcc = Max(3) 


20 33 


20 33 


mA 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time. 

(3) Ice 's measured with all inputs grounded. 



Switching Characteristics Vcc = 5V, T^ = 25°C 













DM72/82 






PARAMETER 


FROM 


TO 


CONDITIONS 


10 


11 


UNITS 












MIN TYP 


MAX 


MIN 


TYP 


MAX 




tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Data 


Output 




23 


32 




23 


32 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Data 


Output 




21 


30 




21 


30 


ns 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Strobe 


Output 


Cl = 15pF, Rl =400n 


N/A 




21 


30 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


. Strobe 


Output 


N/A 




19 


27 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Select 


Output 




31 


43 




31 


43 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Select 


Output 




31 


42 




31 


42 


ns 
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^ Proprietary 



DM72/DM8210,11 



Logic Diagrams 



iJl{>o-«--|>o— . 



,H|>o_i_^>o. 



\mD- 



11 



Ali2|>o-i_|>>. 



^7> 
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^ Proprietary 



DM72/DM8214,19 



TRI-STATE Data Selectors/Multiplexers 



General Description 

These devices are the TRI-STATE versions of the very 
popular DM54153 (DIV17214) and DIVi54150 (DM7219) 
data selectors/multiplexers. They contain full on-chip 
decoding to select the desired data input. The DM7214/ 
8214 is a dual, four-line multiplexer, while the DM7219/ 
8219 selects one of sixteen input data lines, depending 
upon the binary number applied to the select inputs. The 
DM7214/8214 has common select lines, which therefore 
select the same input line of both multiplexers. However, 
the two outputs can be individually controlled by means 
of the separate enable lines; which, when taken to a high 
logic level, places the output in the high-impedance 
TRI-STATE condition. The data at the output of the 
PM7214/8214 is true, whereas the DM7219/8219 is 
inverted. 



Features 

■ TRI-STATE pin equivalents to popular 54/74 TTL 
devices 

DM7214/8214 - 54153/74153 
DM7219/8219 - 54150/74150 



■ Typical propagation delay 

DM7214/8214 
DM7219/8219 

■ Typical power dissipation 

DM7214/8214 
DM7219/8219 

■ Strobe/enable override 



13.5 ns 
11 ns 



170 mW 
225 mW 



Connection Diagrams 



DATA INPUTS 

EiyABLE SELECT * 

Vcc G2 A 2C3 2C2 2C1 2C0 Y2 



|-<l^ 



I 



I 



ri 



> OUTPUT 

1 

9 



ENABLE SELECT 1C3 1C2 1C1 ICO OUTPUT GNO 

Gi B , ^ Y1 

DATA INPUTS 

7214(J), (W); 8214(J), (N), (W) 



DATA INPUTS 



E8 E9 E10 Ell E12 E13 E14 E15 A 



E7 E5 E5 E4 E3 E2 El EC ENABLE W 0 GND 

^ — y- ^ OUT DATA 

DATA INPUTS SELECT 

7219(J), (F);8219(J), (N), (F) 
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^ Proprietary 



DM72/DIVI8214,19 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


COISIDITIONS 


DM72/82 


UNITS 


14 


19 


MIN TYP(I) MAX 


MIN TYPd) MAX 


Vm 


High Level Input Vbltage 




2 


2 


V 




Low Level Input Voltage 




0.8 


0.8 


V 


Vi 


Input Clamp Voltage 


Vcc = Min, 1, - -12 mA 


^1.5 


-1.5 


V 


'OH 


High Level Output Current 




DM72 


-2.0 


-2.0 


mA 


DM82 


-5.2 


-5.2 


VoH 


High Level Output Voltage 


Vcc=Min V,H=2V 
V,L=0.8V, loH=Max 


2.4 


2.4 


V 


'OL 


Low Level Output Current 




16 


16 




Vol 


Low Level Output Voltage 


Vcc = Min, V|H=2V 
V|L=0.8V, loL = 16mA 


" 0.4 


0.4 


V 


'©{OFF) 


Off-State (High-Impedance State) 
Output Current 


Vcc ~ Max 
V,H =2V 
V,L = 0.8V 


Vo = 0.4V 


-40 


-40 


ma 


Vo = 2.4V 


40 


40 


ll 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V|=5.5V 


1 


1 


mA 


llH 


High Level Input Current 


Vcc = Max, V, = 2.4V 


40 


40 


:. ma 


l|L 


Low Level Input Current 


Vcc = Max, V| = 0.4V 


-1.6 


-1.6 


mA 


•os 


Short Circuit Output Current 


Vcc = Max(2) 


-18 -55 


-28 -100 


mA 


'cc 


Supply Current 


Vcc = Max(3) 


DM72 


34 56 


45 68 


rnA 


DM82 


34 65 


45 68 



Notes 

(t) All typical values are at Vcc ^ 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time, and for the DM7219/DM8219 duration of short circuit should not exceed one second. 

(3) Ice 's measured with ail inputs grounded. 



Switching Characteristics Vcc = 5V, = 25°C 













DM72/82 






PARAMETER 


FROM 


TO 


CONDITIONS 


14 


19 


UNITS 












MIN TYP 


MAX 


MIN TYP 


MAX 




tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Data 


Output 




15 


23 


13 


20 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Data 


Output 




12 18 


9 14 


hs 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Select 


Output 


Cl =50 pF, Ri_ =400n 


20 


34 


21 


35 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Select 


Output 


20 


34 


22 


33 


ns 


tZH 


Output Enable Time to 
High Level 








12 18 




23 


ns 


tZL 


Output Enable Time to 
Low Level 








14 


21 . 


17 


27 


ns 


tHZ 


Output Disable Time from 
High Level 






Cl = 5pF, Rl =400a 


5 


10 


5 


10 


ns 


tLZ 


Output Disable Time from 
Low Level . 






15 


23 


21 


30 


ns 
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^ Proprietary DM72/DM8214,19 

Truth Tables 



SELECT INPUTS 


DATA INPUTS 


ENABLE 
G 


OUTPUT 
Y 


B 


A 


CO 


CI 


C2 


C3 


X 


X 


X 


X 


X 


X 


H 


Hi-Z 


L 


L 


L 


X 


X 


X 


L 


L 


L 


L 


H 


X 


X 


X 


L 


H 


L 


H 


X 


L 


X 


X 


L 


L 


L 


H 


X 


H 


X 


X 


L 


H 


H 


L 


X 


X 


L 


X 


L 


L 


H 


L 


X 


X 


H 


X 


L . 


H 


H 


H 


X 


X 


X 


L 


L 


L 


H 


H 


X 


X 


X 


H 


L 


H 



19 



SELECT 


ENABLE 


DATA INPUTS 


OUTPUT 


D 


C 


B 


A 


G 


EO 


El 


E2 


E3 


E4 


E5 


E6 


E7 


E8 


E9 


E10 


Ell 


E12 


E13 


E14 


E15 


Y 


X 


X 


X 


X 


H 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


Hi-Z 


L 


L 


L 


L 


L 


L 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


H 


L 


L 


L 


L 


L 


H 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


L 


L 


L 


L 


H 


L 


X 


L 


X 


X 


X 


X 


X 
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L 
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^Proprietary DM72/DIVI8220 

9-Bit Parity Generators/Checkers 



General Description 

These circuits can be used both tq check for parity and 
to generate a parity bit. When the generation of a parity 
bit is desired, the eight data inputs are connected to the 
transmission lines. If a low logic level is then connected 
to the parity input, the circuit will generate odd parity. 
The succeeding parity checker will acknowledge an odd 
number of "1's" (odd parity) with a low logic level on 
its output. If a high logic level is connected to the parity 



input of the first parity generator, the parity checker 
will acknowledge even parity with a high logic level on 
its output, although the output of the parity generator 
will be low. 

Features 

■ Typical propagation delay 34 ns 

■ Typical power dissipation 130 mW 



Connection Diagram 

DATA INPUTS 
Vcc H G F 



Truth Table 



X 

OUTPUT 





13 


12 


11 


10 Ig 


8 








































r 


2 


3 


4 


5 





PARITY 
INPUT 


OUTPUT* 


INPUTS A THRU H 


H 


L 


Even number of inputs 
are High 


L 


L 


Odd number of inputs 
are High 



*Single device 



PARITY 
INPUT 



DATA INPUTS 

7220/8220(J), (N), (W) 



Typical Application 

If the control line is a logical "0" the parity generator 
will generate odd parity. The parity checker will 
acknowledge the presence of an odd number of "Ts" 
(odd parity) with a logical "0" on its output. 



If the control line is a logical "^" the parity generator 
will generate even parity. The parity checker will 
acknowledge the presence of an even number of "1's" 
(even parity) with a logical "1" on its output. 




DIVI7220/DM8220 
AS PARITY GENERATOR 



DI\/I7220/DM8220 
AS PARITY CHECKER 
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^ Proprietary 



DM72/DM8220 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


COWDITIONS 


DM72 


DM82 


UNITS 


20 


20 


MIN TYPd) MAX 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 




2 


2 


V 


ViL 


Low Level Input Voltage 




0.8 


0.8 


V 


V| 


Input Clannp Voltage 


Vcc = Min, l|=-12rhA 
Ta = 25°C 


, -1.5 


-1.5 


V 


'oh 


High Level Output Current 




-400 


-400 


mA 


VOH 


High Level Output Voltage 


Vcc = Min, V|H = 2V 

V|L = 0.8V, loH = -400/jA . 


2-4 


2,4 


V 


loL 


Low. Level Output Current 




16 


16 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V|H = 2V 
V|L = 0.8V, lo^L = 16 mA 


0.4 


0.4 


V 


l| 


Input Current at Maximum Input Voltage 


Vcc = Max, V| = 5.5V 


1 


1 


mA 


l|H 


High Level Input Current 


Vcc = Max, V| '= 2.4V 


40 


40 


/uA 


l|L 


Low Level Input Current 


Vcc = Max, V| = 0.4V 


-1.6 


-1 .6 


mA 


•os 


Short Circuit Output Current 


Vcc = Max(2) 


-20 -55 „ 


-18 -55 


mA 


Ice 


Supply Current 


Vcc = Max 


26 35 


26 35 ■ 


mA 



Notes 

(1) All typical values are at Vqc = 5V, T/^ = 25°C. 

(2) Not more than one output should be shorted at a time. 



Switching Characteristics Vqc = 5V, = 25°C 



PARAMETER 


FROM ^ 


TO 


CONDITIONS 


DM72/DM82 
20 

MIN TYP MAX 


UNITS 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Data Inputs 


Output 


Cl = 15 pF, Rl - 400n 


36 58 


ns 


-tpHL 


Propagation Delay Time, 
High-to-Low Leyel Output 


Data Inputs 


Output 


32 52 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Parity Input 


Output 


21 35 


ns 


tPHL 


Propagation Delay Time,' 
High-to-Low Level Output 


Parity Input 


Output 


14 25 


ns 
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^ Pr;opnetary 



DIVI72/DM8223 



1-Line to 8-Line Demultiplexers 



General Description 



Features 



These circuits demultiplex a data train, and route the 
data to one of eight outputs. The binary code which is 
applied to three address lines determines which unique 
output receives the data. When the data input is at a 
logical "0," only the addressed output will be a logical 
"0." When the data input is at a logical "1,"all outputs, 
and therefore the addressed output, will be at a 
logical "1." 



Typical power dissipation 
Typical propagation delay 



140 mW 
25 ns 



Connection Diagram 



In 



OUTPUT 
7 



2 3 4 

1 2 3 4 5 

OUTPUTS 

*Do not make connection to pins 10 or 11. 
7223(J); 8223U). (N) 



Truth Table 



DATA 
INPUT 


ADDRESS 
INPUTS 


OUTPUTS 


C 


B 


A 
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1 
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5 
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H 



X = Don't Care 
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^ Prdprietary DM72/DM8223 



Eieqtrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DIVi72 


DM82 


UNITS 


23 


23 


MIN TYP(I) MAX 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 




2 


2 


V 


V|L 


Low Level Input Voltage 




0.8 


0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, 1, = -12 mA 


. -1.5 


-1.5 


V 


'OH 


High Level Output Current 




-400 


-400 


ma 


\/«.. . 
VQH 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V|L = 0.8V, loH = -400mA 


2.4 


2.4 


V 


hi 


Low Level Output Current 




16 


16 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V|H = 2V 
V,L =0.8V, loL = 16 mA 


0.4 


0.4 


V 


h 


Input Current at Maximum 
Input Voltage 


Vcc " Max, V| = 5.5V 


1 


1 


mA 


'iH 


High Level input Current 


Vcc = Max, V, = 2.4V 


40 


40 


ma 


'iL 


Low Level Input Current 


Vcc = Max, V, = 0.4V 


-1.6 


-1.6 


mA 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-20 -55 


-18 -57 


mA 


'cc 


Supply Current 


Vcc = Max 


28 41 


28 41 


mA 



Notes 

(1) All typical values are at Vqc = 5V, = 25° C. 

(2) Not more than one output should be shorted at a time. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


CONDITIONS 


DM72/82 
23 

MIN TYP MAX 


UNITS 


tpLH 


Propagation Delay Time, Low-to-High 
Level Output 


Cl ~ 15pF, Rl -400^2 


26 35 


ns 


tPHL 


Propagation Delay Time, High-to-Low 
Level Output 


24 35 


ns 
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^ Proprietary 



DM72/DM8230 



General Description 

These circuits route both a data input, as well as its 
complement, to two of four output lines, depending 
upon the binary code applied to the address lines. There 
are two separate data lines, separate address lines for 
each, as well as the complement of each data line, Which 
set of address lines is active depends upon which disable 
line has a low logic level applied. The disable inputs have 
the additional feature that when both have a high logic 



TRI-STATE Dual 2/4 Demultiplexers 

level applied, the outputs go to the third (high-impedance) 

state . 

Features 

■ Separate input disables 

■ Data complement capability 

■ Typical propagation delay 20 ns 

■ Low output impedance — high drive capability 



Connection Diagram 



!ESS DATA 
OUTPUTS 

7230(J), (W); 8230(J), (N), (W) 



Truth Table 
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^ Proprietary DM72/ DM8230 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM72 


DM82 


UNITS 


30 


30 


MIN TYPd) MAX 


MIN TYP(T) MAX 


V|H 


High Level Input Voltage 




2 


2 


V 


V|L 


Low Level Input Voltage 




0.8 


0.8 


V 


V| 


Input Clannp Voltage 


Vcc = Min, 1, =-12 mA 
Ta = 25°C 


-1.5 


-1.5 


V 


'oh 


High Level Output Current 




-2.0 


-5.2 


mA 


VOH 


High Level Output Voltage 


Vcc = Min, V,H =2V 
V,L = 0.8V, loH = Max 


2.4 3.5 . 


2.4 3.5 


V 


Iql 


Low Level Output Current 




16 


16 


mA 


Vol 


Low Level Output Voltage 


Vcc = jVlin, V,H = 2V 
Vm =0.8V, Iql = 16 mA 


0.2 0.4 


0.2 0.4 


V 


'o(OFF) 


Off -State (High-Impedance State) 
Output Current 


Vcc = Max, V|H = 2V 
V,L = 0.8V 


Vo = 0.4V 


~40 


-40 


juA 


Vo = 2.4V 


40 


40 


'l 


Input Current at Maximum Input Voltage 


Vcc = Max, V| = 5.5V 


1 


1 


mA 


•iH 


High Level Input Current 


Vcc = Max, V, = 2.4V 


Disable 


80 


80 


f^A 


Other 


40 


40 


Ml 


Low Level Input Current 


Vcc = Max, V, = 0.4V 


Disable 


-2.0 -3.2 


-2.0 -3.2 


mA 


Other 


-1.0 -1.6 


-1.0 -1.6 


los 


Short Circuit Output Current 


Vcc = Max(2) 


-30 , -70 


-28 -70 


mA 


•cc 


Supply Current 


Vcc = Max 


48 ' 75 


48 75 


mA 



Notes 

(1) All typical values are at Vcc 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM72/82 
30 

MIN TYP MAX 


UNITS 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Data 


Output 


Inverting 


Cl = 50 pF, Rl =400Q 


20 36 


ns 


Non-Inverting 


13 24 


^PHL 


Propagation Delay Time, 
High-to-Low Level Output 


Data 


Output 


Inverting 


18 26 


ns 


Non-Inverting 


18 26 


^PLH 


Propagation Delay Time, 
Low-to-High Level Output 


Address(3) 


Output 




20 36 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Address(3) 


Output 


20 30 


ns. 


^PLH 


Propagation Delay Time, 
Low-to-High Level Output 


Disable(4) 


Output 


13 25 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Disable(4) 


Output 


16 . 25 


ns 


tZH 


Output Enable Time to 
High Level 






15 23 


ns 


tZL 


Output Enable Time to 
Low Level 




18 27 


ns 


tHZ 


Output Disable Time from 
High Level 


Cl = 5pF, Rl =400n 


7 14 


ns. 


\Z 


Output Disable Time from, 
Low Level 


15 27 


ns 



(3) The only conditions under which a tp^L from the Address inputs can be observed is when an output goes from being rionselected to being 
selected and the information being routed to that output is a logical "0." If the information had been a logical "1," no change would have 
occurred and no measurement could have been made. Similarly, the only time a tp|_H from the Address inputs can be observed, is when an 
output goes from being selected to being nonselected and the information that had been routed to that output was a logical "0." If the infor- 
mation had been a logical "T," no change would have occurred and no measurement could have been made. 

(4) Information in Note 3 concerning tpLH and tpLH from the address inputs are applicable here also. 
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^ Proprietary 



DIVI72/DM8230 



Logic Diagram 



COMPLEMENT A • 




COMPLEMENTS ■ 




j>oi-|>o- 



{>o-H>o- 



-t>>-H>^ 



IS 



(IB)-Vcc 
(8) -GND 




DATA OUTPUT 0 






■ DATA OUTPUT 1 



■ DATA OUTPUT 2 



■ DATA OUTPUT 3 
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^ Proprietary 



DM75/DI\/l8511Xiri2X12,DM76/DM8613,L13 



Dual/Quad Gated Flip-Flops 



General Description 

The DM7511 /8511 or the low-power versions DM75L1 1/ 
85L11, are dual, gated, D-type flip-flops. Each flip-flop 
has its own clock, clear line, and two gated inputs. Both 
gate inputs must be low to enable data transfer to the 
output. 

The DM7512/8512, and DM75L12/85L12 are dual, 
gated flip-flops which can operate in either a J-K mode, 
or as D-type flip-flops. They have a common clock and 
common, asynchronous clear, but have separate, mode 
inputs such that one side can operate as J-K while the 
other side operates as a D-type flip-flop. 

The DM761 3/861 3, and DM76L13/86L13 are quad, 
gated, D-type flip-flops with common clock, common 
clear, and gated input. When a high logic level is applied 
to the gated input, data entry to the flip-flop is inhibited. 



Features 

■ Positive-edge triggered 

■ Do-nothing state 

■ Buffered inputs 



DM751 1/8511 
DM75L11/85L11 

DM751 2/851 2 
DM75L12/85L12 

DM761 3/861 3 
DM76L13/86L13 



TYPICAL 
TOGGLE RATE 

45 MHz 
9 MHz 

28 MMz 
10 MHz 

30 MHz 
7 MHz 



TYPICAL 
POWER DISSIPATION 

210 mW 
17.5 mW 

220 mW 
16.0 mW 

290 mW 
28.5 mW 



Connection Diagrams 



CLOCK G2 G1 02 02 02 CLEAR 

15 14 13 12 11 10 9 




CLOCK G2 G1 01 Q1 01 CLEAR GND 

7511/8511(J), (N), {W);75L11/85L11(J), (N), (W) 



02 IV100E2 
15 14 




I' 

CLOCK 01 MODEI K1 J1 01 01 GND 

7512/8512(J), (N), (W); 75L12/85L12(J), (N), (W) 



G4 04 04 G3 03 03 CLEAR 




CLOCK G1 01 01 G2 02 02 GND 

7613/8613{J), (N), (W); 76L13/86L13U), (N), (W) 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


UlvI/b/o& 


DM76/86 


DM75L/85Ln, 12 


UNITS 


11, 12 


13 




MIN TYPd) MAX 


MIN TYP(I) MAX 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 




2 


2. 


2 


V 




Low Level Input Voltage 




0.8 


0.8 


0.7 


V 




Input Clamp Voltage 


Vcc = Min, !, =~12 mA 


-1.5 


-1.5 


N/A 


, V 


•oh 


High Level Output Current 




-800 


-800 


-200 


/iA 


VOH 


High Level Output Voltage 


Vcc -'' Min, V,H = 2V 
V|L = Max, Iqh = Max 


2.4 


2.4 


2.4 


V 


lOL 


Low Level Output Current 




Military 


16 


16 


2.0 


mA 


Commercial 


16 


16 


3.6 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H - 2V 
V,L = Max, Iql = Max 


Military 


0.4 


0.4 


0.3 


V 


Commercial 


0.4 


0.4 


0.4 


'i 


input Current at Maximum Input Voltage 


Vcc = Max, V, = 5.5V 


1.0 


1.0 


0.1 


mA 


l|H 


High Level Input Current 


Vcc = Max, V| = 2.4V 


40 


40 


10 


/uA 


1|L 


Low Level input Current 


Vcc = Max 


V| =.0.3V 






-0.18 




Vl- 0.4V 


-1.6 


-1.6 




'os 


Short Circuit Output Current 


Vcc = Max(2) 


-18 -55 


-18 -55 


-3- -9 -15 


mA 


'cc 


Supply Current 


Vcc = Max{3) 


11, L11 


42 55 




3.5 4.9 


mA 


12, L12 


44 57 




3.2 4.5 


13, L13 




58 76 


5.7 7.9 



Notes 

(1) All typical values are at Vqc = 5V, T/\ = 25°C. 

(2) Not more than one output should be shorted at a time. 

(3) Supply current is measured with clear/clock at 3V, all other inputs at OV. 



Switching Characteristics Vcc = BV, = 25" C 

















DM75/85 


DM75/85 


DM76/86 






PARAMETER 




FROM 


TO 




CONDITIONS 


11, L11 


12.L12 


13, LIS 


UNITS 
















MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 




*iVIAX 


Maximum Clock Frequency 












30 


45 




20 


28 




20 


30 




MHz 
















6 


9 




6 


10 




5 ' 


7 




tPLH 


Propagation Delay Time, 




Clock 


Q 




= 15pF 

(Standard) 

= 40012 




14 


20 




21 


35 




17 


24 


ns 




Low-to-High Level Output 




Cl 
Rl 




55 


95 




35 


70 




41 


60 


tPHL 


Propagation Delay Time, 




Clock 


0 


19 30 




26 


40 




22 


33 


ns 




High-tO"Low Level Output 




Cu 


= 50 pF 




75 


125 




60 


120 




70 


100 


tPLH 


Propagation Delay Time, 




Clear 


Q 


Rl 


(Low Power) 

= 4kn 




14 


20 




22 


35 


N/A 


ns 




LoW"tO"High Level Output 










55 


95 




32 


65 


N/A 


tpHL 


Propagation Delay Time, 




Clear 


0 








19 


30 




26 


40 




21 


31 


ns 




High-to-Low Level Output 










75 


125 




57 


114 


68 100 


tW(CLOCK) 


Width of Clock Pulse 












20 


11 




25 


15 




24 


16 . 




ns 
















100 


30 




100 


30 




100 
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DIVI75/DM8520 



Modulo-N Dividers 



GeneraS Description 

Although extremely versatile in a number of applications, 
the primary uses of these circuits are in two areas: 

1. MODULO-N DIVIDER 

A single DM7520/DM8520 can be programmed 
without external components to divide by any number 
from 2 to 15. Cascading of these dividers will provide 
division by any number from 2 to very large numbers. 

2. SHIFT REGISTER 

Since the basic organization of the logic is that of a 



serial shift register, the device may be used where 
four-bit parallel-in-serial-out shifting is required. 

(continued) 

Features 

■ Fully programmable divider—any number from 2 to°^ 

■ Also functions as a four-bit parallel shift register 

■ Typical propagation delay 36 ns 

■ Typical power dissipation 250 mW 
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DM75/DM8520 



General Description (Continued) 



THEORY OF OPERATION 

The basic operation of the DM7520/DiVI8520 is derived 
from the fact that when several outputs of a shift 
register are EXCLUSIVE OR'ed and the result fed back 
to the register's input, a unique progression of stable 
states results on the outputs of the flip-flops. Depending 
upon which outputs are EXCLUSIVE OR'ed, the number 
of different states can be varied. Even if optimum gating 
is provided the most states which can be obtained is^ 
2"- 1, where n is equal to the number of flip-flops in the 
register. The all-zero state is precluded; and, therefore, 
the maximum number of states is always one less than 
the theoretical maximum number. Since the DM7520/ 
DM8520 contains four flip-flops, its maximum number 
of states is 15. Because the 1111 state occurs only once 
during a 1 5-state sequence this state is detected, and its 
output becomes the output of the divider. , 

To obtain frequency division by numbers other than 
the maximum, it is necessary to cause the register to 
"jump" immediately from its initial 1111 to the state 
which it would normally reach in 16-m (m = desired 
frequency division) pulses. For example, to divide by 
eleven it would be necessary to jump to the fifth state 
and then simply allow the register to normally progress 
forward to its original state. The output of the divider 
is also used as a control' pulse. Since the 1111 state is 
detected and since the "jump-state" information is of 
interest only at the time that this state is reached, the 
OUTPUT is used to gate the parallel inputs, through the 
SERIAL/PARALLEL input, so that it recognizes this 
"jump-state" information only at this time. Subsequently 
as the states change, the parallel input information is 
locked from the divider. 



Should the divider ever be accidentally set in the for- 
bidden 0000 state, an output is provided to detect this 
state, if this output is in turn fed into the EXTERNAL 
EX-OR input, a 1 will be forced into the register at the 
next clock pulse, thus clearing the unallowed state. 

A PRESET input is provided which when taken to a 
logical "1" level overrides all other inputs and sets the 
register to the 1111 state. 

To summarize, the following connections should be made 
for operation of a single DM7520/DM8520. 

Ex-Or Output to Serial Input 

0000 Detect to External Ex-Or Input 

Output to Serial/Parallel Input 

Preset to Ground 

Ex-Or Control to Ground 

To divide by numbers greater than 15, it is necessary to 
cascade DM7520/DM8520's. Both the OUTPUT and the 
0000 DETECT output are capable of being connected 
directly to other like outputs, thus providing the 
"Wl RED-OR" configuration'. These outputs should be 
connected to the simitar outputs on other dividers for 
proper operation. All SERIAL/PARALLEL inputs should 
be connected to the common OUTPUT. 

Figure 1 indicates connectio.ns for 2 dividers or a 
maximum frequency division of 255. 

To divide by numbers between 16 and 255, the table in 
Figure 2 will apply. 
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THEORY OF OPERATION {Continued) 
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FIGURE 2. DM7520/DM8520 SHIFT REGISTER DIVIDER INPUT CODING TABLE (2 PACKAGE COMBINATIONS) 
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THEORY OF OPERATION (Continued) 
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L 


L 


H 


•H 


H 


H / 


L 


49 


H 


L 


H 


H 


L 


L 


H ■ 


H 


24 


H 


H 


H 


H 


H 


L 


L 


H 


73 


H 


L 


' L 


L 


H 


H 


H 


H 


48 


H 


H 


L 


H 


H' 


L 


L 


H 


23 


L 


H 


H 


H 


H 


H 


L 


L 


72 


H 


H 


L 


L 


L 


H 


H 


H 


47 


H 


H 


H 


L 


H 


H 


L 


L 


22 


L 


L 


H 


H 


H 


H 


H 


L 


71 


L 


H 


H 


L 


L 


L 


H 


H 


46 


H 


H 


H 


H 


L 


H 


H 


L 


21 


L 


L 


L 


H 


H 


H 


H 


H 


70 


L 


L 


H 


H 


L 


L 


L 


H 


45 


L 


H 


H 


H- 


H 


L 


H 


H 


20 


L 


L 


L 


L 


H- 


H 


H 


H 


69 


L 


L 


L 


H 


H 


L 


L 


L 


44 


H 


L 


H 


H 


H 


H 


L 


H 


19 


L 


L 


L 


L 


L 


H 


H 


H 


68 


H 


L 


L 


L 


H 


H 


L 


L 


43 


L 


H 


L, 


H 


H 


H 


H 


L 


18 


H 


L 


L 


L 


L 


L 


H 


H 


67 


L 


H 


L 


L 


-L 


H 


H 


L 


42 


H 


L 


H 


L 


H 


H 


H 


H 


17 


L 


H 


L 


L 


L 


L 


L 


H 


66 


L 


L 


H 


L 


L 


L 


H 


H 


41 


L 


H 


L 


H 


L 


H 


H 


H 


16 


H 


L 


H 


L 


L 


L 


L 


L 


65 


L 


L 


L 


H 


L 


L 


L 


H 


40 


H 


L 


H 


L 


H 


L 


H 


H 


15 


L 


H 


L 


H 


L 


L 


L 


L 


64 


H 


L 


L 


L 


H 


L 


L 


L 


39 


L 


H 


L 


H 


L 


H 


L 


H 


14 


L 


L 


H 


L 


H 


L 


L 


L 


63 


L 


H 


L 


L 


L 


H 


L 


L 


38 


H 


L 


H 


L 


H 


L 


H 


L 


13 


L 


L 


L 


H 


L 


H 


L 


L 


62 


L 


L 


H 


L. 


L 


L 


H 


L 


37 


H 


H 


L 


H 


L 


H 


L 


H 


12 


L 


L 


L 


L 


H 


L 


H 


L 


61 


H 


L 


L 


H 


L 


L 


L 


H 


36 


L 


H 


H 


L 


H 


L 


H 


L 


11 


H 


L 


L 


L 


L 


H 


L 


H 


60 


L 


H 


L 


L 


H 


L 


L 


L 


35 


L 


L 


H 


H 


L 


H 


L 


H 


10 


L 


H 


L ^ 


L 


L 


L 


H 


L 


59 


H 


L 


H 


L 


L 


, H 


L 


L 


34 


L 


L 


L 


H 


H 


L 


H 


L 


9 


L 


L 


H. 


L 


L 


L 


L 


H 


58 


L 


H 


L 


" H 


L 


L 


H 


L 


33 


H 


L 


L 


L 


H 


H 


L 


H 


8 


L 


L 


L 


H 


L 


L 


L 


L 


57 


L 


L 


H 


L 


H 


L 


L 


H 


32 


H 


H 


L 


L 


L 


H 


H 


L 


7 


L 


L 


L 


L 


H 


L 


L 


L 


56 


H 


L 


L 


H 


L 


H 


L 


L 


31 


H 


H 


H 


L 


L 


L 


H 


H 


6 


H 


L 


L 


L 


L 


H 


L 


L 


55 


H 


H 


L 


L 


H 


L 


H 


L 


30 


H 


H 


H 


H 


L 


,L 


L 


H 


5 


H 


H 


L 


L 


L 


L 


H 


L 


54 


L 


H 


H 


. L 


L 


H 


L 


H 


29 


H 


, H 


H 


H 


H 


L 


L 


L 


4 


H 


H 


H 


L 


L 


L 


L 


H 


53 


L 


L 


H 


H 


L 


L 


H 


L 


28 


H 


H 


H 


H 


H 


H 


L 


L 


3 


H 


H 


H 


H 


L 


L 


L 


L 


52 


H 


L 


L 


H 


H 


L 


-L 


H 


27 


H 


H 


H 


H 


H 


H 


H 


L 


2 


L 


H 


H 


H 


H 


L 


L 


L 


51 


H 


H 


L 


L 


H 


H 


L 


L 


26 





















FIGURE 2. DM7520/DM8520 SHIFT REGISTER DIVIDER INPUT CODING TABLE (2 PACKAGE COMBINATIONS) (CONTINUED) 



Eiectricai Gharacteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM75 


PM85 


UNITS 


20 


20 


MIN TYP(I) MAX 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 




2 


2 


V 




Low Level Input Voltage 




0.8 


0.8 


V 


V, 


Input Clamp Voltage 


Vcc =™Min, l| =-12 mA 


-1.5 


-1.5 


V 


'oh 


High Level Output Current 




-400 


-400 


/uA 


VOH 


High Level Output Voltage 


VcG = Min, V|H =2V 

V,L =0.8V, loH =-400AtA 


2.4 


2.4 


V 


"OL 


Low Level Output Current 




16 


16 


mA 


Vol 


Low- Level Outpu^t Voltage 


Vcc = Min, V|H = 2V 
V,L = 0.8V, loL = 16 mA 


0.4 


0.4 


V 




Input Current at Maximum Input Voltage 


Vcc = Max, V| = 5.5V 


1 


1 


mA 


1|H 


High Level Input Current 


Vcc = Max, V, = 2.4V 


Ex-Or Input 


80 


80 


ma 


Others 


' 40 


40 


l|L 


Low Level Input Current 


Vcc = Max, V| =0.4V 


Ex-Or Input 


-3.2 


-3.2 


mA 


Others 


-1.6 


-1.6 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-20 -55 


-18 -55 


mA 


'cc 


Supply Current 


Vcc = Max 


50 75 


50 ' 75 


■ mA 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time. 
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^ Proprietary DIVI75/DM8520 



Switching Characteristics Vqc = 5V, = 25°C 



PARAMETER 


CONDITiONS 


DIV175/85 
20 

MIN TYP, MAX 


UNITS 


*MAX 


Maximum Clock Frequency 


Cl = 15 pF, Rl = 400^2 


15 20 


MHz 


tPHL 


Propagation Delay Time, High-to-Low Level Output 


38 55 


ns 


tPLH 


Propagation Delay Time, Low-to-High Level Output 


35 50 


ns 
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^ Proprietary 



DM8531 



General Description 

The DM8531 is a 16,384-bit bipolar, mask-programmable 
ROM organized as 2048, 8-bit words. Eleven address 
inputs select^ the desired one-of-2048 words. All eleven 
address inputs and one of the two enable inputs have a 
latch feature. The latch function is controlled by the 



TRI-STATE 16 K Read Only Memories 



strobe input. The two enable lines are used to either 
enable or disable the circuit, TR I -STATE outputs allow 
for expansion to greater numbers of words without 
sacrifice in speed, as would be the case with open- 
collector outputs. 



Connection Diagram 

OUTPUTS 



Vcc A8 A9 8 7 6 5 AID CE A2 A1 AO 



A7 A6 A5 A4 A3 ST 1 



11 |12 

3 4 El GNO 



Truth Table 



t 


t-i- 1 


CE 


EN 


ST 


CE 


EN 


ST 


OUTPUTS 


X 


X 


X 


L 


L 


H 


Read stored data 


X 


X 


X 


H 


X 


H 


Hi-Z 


X 


X 


X 


X 


H 


H 


Hi-Z 


JL 


X 


H 


X 


L 


L 


Read stored data for 














address inputs at t 


H 


X 


K( 


X 


X 


L 


Hi-Z 


X 


X 


X 


X 


H 


L 


Hi-Z 



8531 (J), (N) 



Logic Diagram 



LATCH 


















ADD 








INV 








AND 




128X128 




1/128 




MEMORY ARRAY 




DECODER 






LATCH 















EZTZE 





1/16 




1/16 




DECODER 




DECODER 
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^ Proprietary DM8531 

Electrical Characteristics over recommended .operating free-air temperature range (unless otherwise noted) . 



PARAMETER 


CONDITIONS 


DIVI85 


UNITS 


31 


MIN TYP(1) MAX 


V|H 


High Level Input Voltage 


Vcc = Min 


2 


V 


V|L 


Low Level Input Voltage 


Vec.= Min 


0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, 1, = -12 mA 


-1.5 


V 


•oh 


High Level Output Current 




-400 


iUA 


VoH 


High Level Output Voltage 


Vcc " Min, Iqh = -400mA 


2.4 


V 


loL 


Low Level Output Current 




6 


mA 


Vol 


Low Level Output Voltage 


Vcc ^^^> 'oL = 6 mA 


0.45 


V 


lo(OFF) 


Off State (High Impedance State) 
Output Current 


Vcc Max 


Vo =0.4V ■ 


-40 


/iA 


Vo = 2.4V 


40 


l| 


Input Current at Maximum 
Input Voltage 


Vcc = l^aX' = 5.5V 


1 


mA 


l|H 


High Level Input Current 


Vcc = Max V| = 2.4V 


40 


mA 


l|L 


Low Level input Current 


Vcc = Max, V, = 0.4V 


-0.8 


mA 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-15 -50 


mA 


'cc 


Supply Current 


Vcc Max 


115 160 


mA 



Notes 

(1) All typical values are at Vcc = 5V, = 25°C. 

(2) Not more than one output should be .shorted at a time. 

(3) Tentative data. 



Switching Characteristics Vcc = 5V, T^ = 25°C 













DM85 






PARAMETER 


FROM 


TO 


CONDITIONS 


31 


UNITS 












MIN 


TYP 


MAX 




tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Address 


Output 






200 


450 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Address 


Output 


Cl=50pF 




150 


450 


ns 


tZH 


Output Enable Time to High Level 






R L = Qoon 




40 


80 


ns 


tZL 


Output Enable Time to Low Level 










70 


165 


ns 


ts 


Address, Chip Enable (CE) Set-Up Time 








30 


10 




ns 


tH 


Address, Chip Enable (CE) Hold Time 








30 


10 




ns 


tHZ 


Output Disable Time from High Level . 






Cl = 5pF 




20 


50 


ns 


tLZ 


Output Disable Time from Low Level 






Rl =600^2 




40 


60 


ns 


tw 


Minimum Strobe Pulse Width 








40 


20 




ns 


tST 


Strobe Access Time 










250 


450 


ns ' 
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Proprietary 



AC Test Circuit 



DM8531 



All diodes are FD1Q0 



Switching Time Waveforms 



(A) 



(B) 



\ 



^tpLH 
1.5V 

tPHL 



0.5V 

"1" 



0.5V 

rr 



(C) 



1.5V- 
ACTUAL "0" 
VOLTAGE 

S 

ACTUAL "1" 
VOLTAGE " 
1.5V- 



tHZ 



(D) 



ADDRESS INPUT, 
ENABLE INPUT 



^SETUP 



/ 



f = 1IVlHz 

tr = tf < 10 ns(10%to 90%) 
Duty Cycle = 50% 
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^Proprietary 



DM75/DM8542 



General Description 

These circuits are four-bit storage registers having two 
terminals per bit, which may be used as either inputs or 
outputs while tied to their individual bus lines. Storage 
capability is also provided by means of positive-edge 
triggered flip-flops having a common clock and asyn- 
chronous clear. Each I/O terminal can be forced into the 
high-impedance state by applying a high logic level to 
its disable control. The four A outputs are tied together 
on one disable control, while the four B outputs are tied 
together on a separate disable control. 



TRI-STATE Quad I/O Registers 

Features 

■ TRI-STATE outputs 



■ Typical clock frequency 

■ Typical propagation delay 
« Typical power dissipation 



40 MHz 



24 ns 



400 mW 



Connection Diagram 
i 



Truth Table 



MODES OF OPERATION 



Vcc DIS 1 A4 B4 B3 A3 CLOCK CLEAR 
6 15 I 14 I 13 I 12 I 11 [10 i 9 



2 |3 4 5 6 j 

DIS 2 A1 Bl B2 AZ E2 El GND 

7542(J), (W); 8542(J), (N), (W) 

Logic Diagram 



DIS 1 


DJS2 


El 


E2 


A (1-4) 


B (1-4) 


COMMENTS 


L 


H 


H 


H 


Q 


Hi-Z 


Output data to Bus A 


H 


L 


H 


H 


Hi-Z 


Q 


Output data to Bus B 


L 


L 


H 


H 


Q 


Q 


Output data to both buses 


H 


H 


H 


H 


Hi-Z 


Hi-Z 


Store data with output in high 














impedance state 


X 


L 


L 


H 


Data 


Qn 


Enter data from Bus A 


X 


H 


L 


H 


Data 


Hi-Z 


Enter data from Bus A 


L 


X 


H 


L 


Qn 


Data 


Enter data from Bus B 


H 


X 


H 


L 


Hi-Z 


Data 


Enter data from Bus B 


X 


X 


L 


L 


Data 


Data 


Enter data from both buses 














(logical "1" on either will 














dominate) 



Clear = Logical "1 ," puts all outputs to L state. 
X = Don't Care 

Qn = Data After Clock Transition 




r— 0>CLK CLR 





p-0> CLK CLR 
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^ Proprietary DIVI75/DM8542 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM75 


DIVI85 


UNITS 


42 


42 


miM 1 Yru J ' IViAa 


\mN ! 1 r|! J SVlAA 


V|H ■ 


High Level Input Voltage 




2 


2 


V 


ViL 


Low Level Input Voltage 




0.8 


0.8 


V 


Vi 


Input Ciamp Voltage 


Vcc = Min, 1, =-12 mA 


^ • -1.5 


-1.5 


V 


'oh 


High Level Output Current 




-2.0 


-5.2 


mA 


VoH 


High Level Output Voltage 


Vcc = Min, VjH = 2V 
V,L - 0.8V, loH " Max 


2.4 


2.4 


V 


lOL ^ 


Lov^ Level Output Current 




16 


16 


mA 


Vol 


Low Level Output Voltage 


Vcc - Min, VjH = 2V 
V|L - 0.8V, loL " 16 mA 


0 4 


0.4 


V 


•O(OFF) 


Off State (High Impedance State) 
• Output Current 


Vcc = Max, V,H = 2V 

V,L=0.8V 


Vo = 0.4V 


-40 


■^40 


mA 


Vo = 2.4V 


40 


40 


h 


Input Current at Maximum Input Voltage 


Vcc = Max, V| = 5.5V 


1 


1 


mA 


hH 


High Level Input Current 


Vcc = Max, V, = 2.4V 


40 


40 


ma 


i|L 


Low Level Input Current 


Vcc = Max, V, = 0.4V 


-1.0 -1.6 


-1.0 -1.6 


mA 


los 


Short Circuit Output Current 


Vcc =^ Max(2) 


-25 -70 


-25 -70 


mA 


'cc 


Supply Current 


Vcc Max 


80 . 120 


80 120 


mA 



Motes 

(1) All typical values are at Vqc = 5V, T^ = 25° C. 

121 Not more than one output should be shorted at a time. 



Switching Characteristics Vqc = 5V, = 25°C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM75/85 


UNITS 


42 


MIN TYP MAX 


^MAX 


Maximum Clock Frequency 






Cl = 50pF, =400S^ 


' 30 ' ' 40 . 


MHz 




Propagation Delay Time, 
Low-to-High Level Output 


Clock 


Output 


25 38 


ns ■ 


tpHL ; 


Propagation Delay Time, 
High-to-Low Level Output 


Clock 


Output 


23 35 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Clear 


Output 


24 36 


ns 


tZH 


Output Enable Time to 
High Level 




20 30 


ns 


tZL 


Output Enable Time to 
Low Level 


17- 25 


n's ' 


tHZ 


Output Disable Time from 
High Level 


, Cl = 5 pF, Rl =40012 . 


6 15 


ns 


tL2 ■ 


Output Disable Time from 
Low Level 


15 25 


ns 


%(CLOCK) 


Clock Pulse Width 


Cl = 50 pF, Rl = 400^ 


20 


ns 


tW(CLEAR) 


Clear Pulse Width 


20 


ns 


tSETUP 


, Enable Setup Time 


High Level 


20 , 12 


ns 


Low Level 


20 13 


tsETUP 


Data Setup Time 


High Level 


5.0 -4.0 


ns 


Low Level 


10 4.5 


tHOLD 


• Data Hold Time 


High Level 


5.0 -3.5 


ns 


Low Level 


10 , 4.5 
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^Proprietary DM75/DM8544 

TRI-STATE Quad Switch Debouncers 



General Description 

These circuits are for use in front panels, and similar 
applications where contact bounce must be eliminated. 
Within the single package, these circuits do the job of 
four R-S latches plus pull-upi resistors. A strobe is also 
available which permits sampling of the switch informa- 
tion at a predetermined time. TRI-STATE outputs are 
also provided for direct connections to the switch 
line bus. 



Features 

■ Replaces SN54279/74279 

■ Eliminates push-button noise 

■ Allows clocked devices to be operated from switches 

■ Maximum power dissipation 250 mW 
" Bus-line connectable 

■ TRI-STATE outputs 

H Typical propagation delay 18 ns 



Connection Diagram 



Truth Table 



TRI-STATE 
ENABLE 



1 2 3 4 5 6 ^ I 

STROBE A2 A1 Qa B2 B1 Qb GI\ID 

7544/8544(J), (N), (W) 



Al 


A2 


TRI-STATE 
ENABLE 


STROBE 


QA(t) 


X 


X 


H 


X 


Hi-Z 


X 


X 


L 


L 


QA(t--l)' 


L 


L 


L 


~1_ 


Indeterminate 


L 


H 


L 


H 


L 


H 


L 


. L 


H 


H 


H 


H 


L 


H 


QA(t) 



Logic Diagram 




I 
I 



TO OTHER 
LATCHES 



I Qb (7) 
I Qc (9) 
I Qd(13) 
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^ Proprietary DM75/DM8544 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM75 


DM85 


UNITS 


44 


44 


MIN TYPd) MAX 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 




2 


2 


V 


V,L 


Low Level Input Voltage 




0.8 


0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, l| =-12 mA 


-1.5 


-1,5 


V 


•oH 


High Level Output Current 




—2.0 






VOH 


High Level Output Voltage 


Vcc = Min, = 2V 
V,L ^0.8V, loH = Max 


2.4 


2.4 


V 


'OL 


Low Level Output Current 




16 


16 


mA 


Vol 


Low Level Output Voltage 


Vcc = Mm, V,H = 2V - 
V,L =0.8V, loL = 16 mA . 


0.4 


0.4 


V 


'O(OFF) 


Off State (High Impedance State) 
Output Current 


Vcc = Max, V,H = 2V 
V,L =0.8V 


Vo = 0.4V 


-40 


/-40 




Vo =-2.4V 






l| 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V, =5.5V 


1 


1 


mA 


>iH 


High Level input Current 


Vcc 'P Max, V, = 2.4V 


40 


40 


MA 


l|L 


Low Level Input Current 


Vcc = Max, V| = 0.4V 


Strobe/Enable 


-1.6 


-1.6 


mA 


Data 


-2.5 


-2.5 


Ids 


Short Circuit Output Current 


Vcc = Max(2) 


-18 -30 -55 


-18 -30 -55 


mA 


Ice 


Supply Current 


Vcc = Max 


50 


50 


mA 



Notes 

(1) All typical values are at S/qq = 5V, T^ = 25°C. 

(2) Not more than one output should be shorted at a time. 



Switching Characteristics Vcc = 5V, = 25° C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM75/85 
44 

MIN TYP MAX 


UNITS 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Data 


Output 


Cl = 50 pF, Rl =400a 


20 36 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Data 


Output 


17 30 


ns 


tZH 


Output Enable Time to 
High Level 




15 25 


ns 


tZL 


Output Enable Time to 
Low Level 


12 24 


ns 


tHZ 


Output Disable Time from 
High Level 


Cl =5pF, Rl =400^2 


5 10 


ns 


tLZ 


Output Disable Time from 
Low Level 


10 20 


ns 
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^ Proprietary 



DM75/DM8546 



TRI-STATE 8-Bit Universal I/O Shift Registers 



General Description 

These circuits are TRI-STATE, 8-bit, edge-triggered, 
universal shift registers which are capable of operating 
in any of the following modes: shift left, shift right, 
parallel load,. or inhibit. Since the clock is edge-triggered, 
the control lines which determine the mode of operation 
are completely independent of the logic level applied to 
the clock. Designed for bus-oriented systems, these 
circuits have their TRI-STATE inputs and outputs on 
the same pins. 



Features 

■ Positive-edge triggered clock 

■ "Do nothing" state without gating the clock 

w Both parallel and serial data lines are TRI-STATE 

■ High impedance state does not impede shift mode 
with parallel outputs 



Connection Diagram 

Vcc C2 



C2 RSI/LSO I/O 1 I/O 2 I/O 3 I/O 4 



CI LSI/RSO 1/0 8 1/0 7 1/0 6 1/0 5 CLOCK GNO 

7546(J), (W); 8546{J), (N), (W) 



Truth Table 



CD 


01 


02 


MODE OF 
OPERATION 


STATE OF 
PARALLEL I/O 


STATE OF 
SERIAL I/O 


RSI/LSO 


LSI/RSO 


L 


H 


H 


Inhibit 


Qqut 


Hi-Z* 


Hi-Z* 


H 


H 


H 


Inhibit 


Hi-Z* 


Hi-Z* 


Hi-Z* 


X 


H 


L 


Parallel Load 


Data In 


Hi-Z* 


Hi-Z* 


L 


L 


H 


Right Shift 


Qqut 


Data In 


QoUT 8 


H 


L 


H 


Right Shift 


Hi-Z* 


Data in 


QoUT 8 


L 


L 


L 


Left Shift 


QoUT 


QoUT 1 


Data In 


H 


L 


L 


Left Shift 


Hi-Z* 


QoUT 1 


Data In 



OD = Output Disable (CI , C2 = Mode Controls) 

*Both Input and Output of the I/O pin are in the high impedance state. 



Logic Diagram 



(7) 

CIK PX>- 




^37 



'TRI-STATE GATE 
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^ Proprietary DIVI75/DM8546 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


COIMDITIOIMS 


DM75 


DM85 


UNITS 


46 


46 


MIN TYPd) MAX 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 




2 


2 


V 


V|L 


Low Level Input Voltage 




0.8 


0.8 


V 


V| 


input Clamp Voltage 


Vcc = Win, l| =-12 mA 


-1.5 


-1,5 


V 


•oh 


High Level Output Current 






—5 2 




VoH 


High Level Output Voltage 


Vcc'= Min, V|H =2V 
ViL ='0.8V, loH = Max 


2.4 • 


2.4 


V 


Iql 


Low Level Output Current 




16 


16 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V|H = 2V 
V|L -0.8V, loL = 16 mA 


0.4 


0.4 


V 


•oiOFF) 


Off State (High Innpedance State) 
Output Current 


Vcc = Max, V|H = 2V 
V|L=0.8V 


Vo = 0.4V 


-40 


-40 


, A(A 


Vo = 2.4 V 


40 


40 


'l 


input Current at Maxinnunri 
Input Voltage 


Vcc = Max, V| = 5.5V 


1 


1 


mA 


'iH 


High Level Input Current 


Vcc = Max, V| = 2.4V 


C2 Input 


80 


80 


/iA 


Others 


40 


40 


l|L 


Low Level Input Current 


Vcc = Max, V, = 0.4V 


C2 Input j 


-3.2 


-3.2 


- mA 


Others 


-1.6 


-1.6 


■os 


Short Circuit Output Current 


Vcc = Max(2) 


-30 -70 


-30 -70 


mA 


'cc 


Supply Current 


Vcc ^ Max - 


80 115 


80 125 


mA 



Notes 

(1) All typical values are at Vqc = 5V, = 25°C. 

(2) Not nnore than one output should be shorted at a time. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


CONDITIONS 


DM75/85 
46 

MIN TYP MAX 


UNITS 


^IVIAX 


Maximum Clock Frequency 


Cl =50pF, Rl =40012 


15 22 . 


MHz 


tPLH 


Propagation Delay, Low-to-High Level, 
From Clock to Output 


16 24 


ns 


tPHL ; 


Propagation Delay, High-to-Low Level, 
From Clock to Output 


27 40 


ns 


tZH 


Propagation Delay From High Impedance State 
to High Logic Level (From Output Disable) 


22 33 


ns 


tZH 


•'Propagation Delay From High Impedance State 
to High Logic Level (From Mode Control C1/C2) 


13 20 


ns 


tZL 


Propagation Delay From High Impedance State 
to Low Logic Level (From Output Disable) 


18 27 


ns 


tZL 


Propagation Delay From High Impedance State 
to Low Logic Level (From Mode Control C1/C2) 


15 23 


ns 


tHZ 


Propagation Delay From Hijgh Logic Level to 
High Impedance State (From Output disable) 


Cl = 5 pF, Rl =400n 


5 8 


ns 


tHZ 


Propagation Delay From High Logic Level to 
High Impedance State (From Mode Control 
C1/C2) ' • * 


,9 14 


ns 


tLZ 


Propagation Delay From Low Logic Level to 
High Impedance State (From Output Disable) . 


16 24 . 


ns 


tLZ 


Propagation Delay From Low Logic Level to 
High Impedance State (From Mode Control 
C1/C2) 


, 17 26 


ns 
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^ Proprietary DM75/DM8546 

Switching Characteristics Vcc = 5V, = 25''C 









DM75/85 






OA DAi\yic:T<"r3 
PAKAIVlfc I cH 


LUIMUl 1 lUNS 


46 


UNITS 








MtN 


TYP 


MAX 




*W(CLOCK) 


Clock Pulse Width 




18 


12 






tSETUP (H!GH) 


Serial Data 












tSETUP (HIGH) 


Parallel Data 




33 


22 






tSETUP (LOW) 


Serial Data 




21 


14 




ns 


tSETUP (LOW) 


Parallel Data 


Cl = BOfDF, Rl =400a 


18 


12 




' ns 


tnOLD (HIGH) 


Serial Data 




0 


-11 




ns 


tHOLD (HIGH) 


Parallel Data 




0 


-11 




ns 


tHOLD (LOW) 


Serial Data 




0 


-22 




ns 


tHOLD (LOW) 


Parallel Data 




0 


-21 




ns 


SETUP AND HOLD TIMES BETWEEN CHANGES IN MODE CONTROL AND CLOCKING 


tSETUP 


Parallel Load to Right Shift 




32 


21 




ns 


tSETUP 


Parallel Load to Left Shift 




40 


27 




ns 


tSETUP 


Right Shift to Parallel Load 




60 


40 




ns 


*SETUP 


Left Shift to Parallel Load 




53 ^ 


35 




ns 


tSETUP 


Right Shift to Left Shift 




33 


21 




ns 


tSETUP 


Left Shift to Right Shift 




56 


37 




ns 


tSETUP 


Inhibit to Right Shift 




57 


38 




ns 


tSETUP 


Inhibit to Left Shift 




65 


43 




ns 


tSETUP 


Right Shift to Inhibit 




50 


33 




ns 


tsETUP 


Left Shift to Inhibit 


Cl = 50 pF, Rl = 400n 


50 


32 




ns 


tHOLD 


Parallel Load to Right Shift 


9 6 


ns 


tHOLD 


Parallel Load to Left Shift 




6 4 


ns 


tHOLD 


Right Shift to Parallel Load 




0 


-13 




ns 


tHOLD 


Left Shift to Parallel Load 




0 


-46 




ns 


tHOLD 


Right Shift to Left Shift 




0 


-10 




ns 


tHOLD 


Left Shift to Right Shift 




0 


-23 




ns 


tHOLD 


Inhibit to Right Shift 




0 


-18 




ns 


tHOLD 


Inhibit to Left Shift 




0 


-16 




ns 


/ tHOLD 


Right Shift to Inhibit 




0 


-12 




ns 


tHOLD 


Left Shift to Inhibit 




0 


-29 




ns 



Typical AppSications 



CASCADING DEVICES 

TO COMMON BUS 



OTHER 
DEVICES 



COMMON 
BUS 



I I II I I I I 



1/0 1. . « ^ . . * I/O 8 

II I I I I I I 



ii. 



COMMON 
BUS 



3-58 



^ Proprietary 



DM75/DIVI8546 



Typical Applications (Continued) 

SERIAL DATA TRANSFER TO A FIRST IN-FIRST OUT STORAGE MEDIUM 

■ - TO COMMON BUS 



TRI-STATE BUS OF RSI/LSO 
FIRST IN-FIRST OUT- 
STORAGE MEDIUM 



1/0 1 1/0 f 

I I I I I I l -L 



OTHER 
* DEVICES * 



I/O 1 • • » • • • 1/0 8 

I I I I I I I I 



TRI-STATE BUFFER (7093/94) 



DISABLE THIS OUTPUT 
WHEN RECEIVING DATA 
FROM STORAGE MEDIUM 



1 



SERIAL DATA 
" I/O CONTROL 



Timing Diagram 

TYPICAL PARALLEL LOAD, RIGHT SHIFT, LEFT SHIFT AND INHIBIT SEQUENCES 

- jnjn_rijn_njnjijijTj"^^ 




I 
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^ Proprietary DM85S50 

6-Bit Shift Registers 

General Description 

These 6-bit shift registers feature J-K serial inputs, 
parallel outputs, and a direct overriding dear. Ail inputs 
are buffered to lower the input drive requirehients to 
one standard DM74S load. Furthermore, shifting is 



synchronous, and occurs on. the positive-going edge of 
the clock pulse. These shift registers are particularly 
well -suited for very high speed data processing systems. 



Connection Diagram 



Truth Table 



CLOCK CLOCK 

Vcc QS Q6 Q5 Q4 04 2 1 





15 


14 


13 


12 


11 


10 


9 




















! rj ^ 






















: 1 


^™ 


3 


4 


5 


6 


' I' 



CLEAR Q1 Q1 K J Q2 03 GNO 



INPUTS 


OUTPUTS 


CLEAR 


CLOCKS 


J 


K 


Ql 


Q2 


Q3 


Q4 


05 


06 


1 


2 


L 


X 


X 


X 


X 


L 


L 


L 


L 


L 


L 


H 


L 


L 


X 


X 


Qlo 


Q2o 


Q3o 


Q4o 


Q5o 


Q6o 


H 


L 


H 


X 


X 


Qlo 


Q2o 


Q3o 


Q4o 


Q5o 


Q6o 


H 


H 


L, 


X 


X 


Qlo 


Q2o 


Q3o 


Q4o 


Q5o 


Q6o 


H 


H 


H 


X 


X 


Qlo 


Q2o 


Q3o 


Q4o 


Q5o 


Q6o 


H 


t 


L 


L 


L 


L 


QIn 


Q2n 


Q3n 


•Q4n 


Q5n 


H 


t 


L 


L 


, H 


QIn 


QIn 


Q2n 


Q3n 


Q4^j 


Q5n 


H 


t 


L 


H 


1. 


QIn 


QIn 


Q2n 


Q3n 


Q4n 


Q5n 


H 


t 


L 


H 


H 


H 


QIn 




Q3n 


Q4n 


Q5n 


H 


L 


t 


L 


L 


L 


QIn 


Q2n 


Q3n 


Q4n 


Q5n 


H 


L 


t 


L 


H 


QIn 


QIn 


Q2n 


Q3n 


Q4n 


Q5n 


H 


L 


t 


■ H 


L 


QIn 


0.1 N 


Q2n 


Q3n 


Q4n 


Q5n 


H 


L 


t 


H 


H 


H 


Q1n 


Q2n 


Q3n 


Q4n 


Q5n 


H 


t 


H 


X 


X 


Q1n 


Q2n 


Q3n 


Q4n 


Q5n 


Q6n 


' H 


H 


t 


X 


X 


01n 


Q2n 


Q3n 


Q4n 


Q5n 


Q6n 



QIq, Q2o, etc. = The level of 01, Q2, etc. before the Indicated 
steady-state input conditions were established. 
Qlfyj, Q2(\j, etc. = The level of 01, Q2, etc. before the naost- 
recent t transition of the clock; indicates a l-bit shift. 



Logic Diagram 



R 



;IE> 



(5)1 m_ 

J K 
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^ Proprietary ^ DM85S50 



Electrical Characteristics over recommehded operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM85S 
S50 

MIN TYP(I) MAX 


UNITS 


V|H 


High Level Input Voltage 




2 


V 


V|L 


Low Level Input Voltage 




0.8 


V 


Vt 


Input Clamp Voltage 


Vcc = Min, 1, =-18 mA 


-1.2 


V 


•oh 


High Level Output Current 




-1.0 


mA 


VoH 


High Level Output Voltage 


Vcc = Min. V,H =2V 
V,L =0.8V, loH =-1 mA 


2.7 3.4 


V 


lOL 


Low Level Output Current 




20 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H =2V 
V|L =0.8V, loL =20 mA 


U.D 


V 


1. 


Input Current at Maximum Input Voltage 


Vcc = Max, V, = 5.5V 


1 


mA 


Uh 


High Level Input Current 


Vcc = Max, V, = 2.7V 


50 


ma 


Ul 


Low Level Input Current 


Vcc = Max, V, = 0.5V 


-2 


mA 


los 


Short Circuit Output Current 


Vcc = Max(2) 


-40 -100 


mA 


Ice 


Supply Current 


Vcc = Max 


90 150 


mA 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a tinne, and the duration of the short circuit should not exceed one second. 



Switching Characteristics Vcc = 5V, = 25° C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM85S 
S50 

MIN TYP MAX 


UNITS 


*MAX 


Maximum Clock Frequency 




Cl = 15 pF, Rl =280a 


75 110 


MHz 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 


Qor Q 


8 12 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Clock 


Qor Q 


12 18 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


. Clear 


Q 


10 15 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Clear 


Q 


13 20 


ns 
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DM75/DM855rL51 



General Description 

These four-bit registers contain D-type flip-flops with 
totem-pole TR I -STATE outputs, capable of driving 
highly capacitive or low-impedance loads. The high- 
impedance state and increased high-logic-level drive 
provide these flip-flops with the capability of driving the 
bus lines in a bus-organized system without need for 
interface or pull-up components. 

Gated enable inputs are provided for controlling the 
entry of data into the flip-flops. When both data-enable 
inputs are low, data at the D inputs are loaded into their 
respective flip-flops on the next positive transition of 
the buffered clock input. Gate output control inputs are 
also provided. When both are, low, the normal logic 
states of the four outputs are available for driving the 
loads or bus lines. The outputs are disabled independently 
from the level of the clock by a high logic level at either 
output control input. The outputs then present a high 
impedance and neither load nor drive the bus line. 
Detailed operation is given in the truth table. 

To minimize the possibility that two outputs will 
attempt to take a common bus to opposite logic levels. 



TRI-STATE 4-Bit D Type Registers 

the output control circuitry is designed "so that the 
average. output disable times are shorter than the average 
output enable times. 



Features 

■ TRI-STATE outputs interface directly with system 
bus 

■ Gated output control lihes for enabling or disabling 
the outputs 

■ Fully independent clock eliminates restrictions for 
operating in one of two modes: 

Parallel load 

Do nothing (hold) 

■ For application as bus buffer registers 



7551/8551 
75L51/85L51 



TYPICAL 
PROPAGATION 
DELAY 

18 ns 
59 ns 



TYPICAL 
FREQUENCY 



30 MHz 
15 MHz 



TYPICAL 
POWER 
DISSIPATION 

250 mW 
27.5 mW 



Connection Diagram 



Logic Diagram 



DATA INPUTS 




7551 (J), (W); 8551 (J), (N), (W); 
75L51/85L51(J), (N), (W) 



Truth Table 



INPUTS 


OUTPUT 




CLEAR 


CLOCK 


DATA ENABLE 


DATA 


DATA 


G1 G2 


D 


Q 


D3 


H 


X 


X . x' 


X 


L 




L 


L 


X X 


X' 


Qo 




L 


t , 


H X 


X 


Qo 




L 


. t 


X H 


X 


Qo 




L 


; t 


L L 


L 


L 




L 


t . 


L L 


H 


H 




When either M or N (or both) is (are) high the output is 
disabled to the high-impedance state; however, sequential 
operation of the flip-flops is not affected. 


DATA 
D4 



H = high level (steady state) 
L = low level (steady state) 
t = low-to-high level transitioh 
X = don't care (any input including transitions) 
Qo= the level of Q before the indicated steady state input 
conditions were established 
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Electrical Characteristics over recommended operating free-air temperature range (unless, otherwise noted) 



PARAMETER 


CONDITIONS 


DM75/85 


DM75L/85L 


UNITS 


S1 


LSI 


MIN , TYPd) MAX 


MIN TYPd) MAX 




High Lfivel Input Voltsge 




2 


' 2 


V 


V|L 


Low Level Input Voltage 




0.8 


0.7 


V 


V| 


Input Clamp Voltage 


Vcc = Min, l| = -12 mA 


-1.5 


N/A 


V 


'oh 


High Level Output Current 




DM75 


-2.0 


-1.0 


mA 


DM85 


"5.2 


-1.0 


VOH 


High Level Output Voltage 


Vcfc = Min, V,H = 2V 
V|L = Max, Iqh ~ Max 


2.4 


2.4 


V 


«0L 


Low Level Output Current 




DM75 


16 


2.0 


mA 


DM85 


16 


3.6 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H = 2V 
ViL = Max, Iql Max 


DM75 


0.4 


0.15 0.3 


V 


DM85 


0.4 


0 2 0 4 


'□(OFF) 


Off State (High Impedance State) 
Output Current 


Vcc = Max 
V,H=2V 
V,L = Max 


Vq = 0.3V 




—40 


^A 


Vo = 0.4V 


—40 




Vo=2.4V 


40 


20 


!| 


Input Current at Maximum input Voltage 


Vcc = Max, V, = 5.5V 


1 


0.01 0.1 


mA 


h» 


High Level input Current 


Vcc = Max, V, = 2.4V 


40 


1 10 




■ Ul 


Low Level Input Current 


Vcc = Max 


V, - 0.3V 




-0.18 


mA 


V, 0.4V 


-1.6 




'os 


Short Circuit Output Current 


Vcc = Max(2) 


-30 -70 


-3 -8 -15 


mA 




Supply Current 


Vcc = Max(3) 


50 72 


5.5 9 


mA 



Notes 

(1) Ail typical values are at Vcc = 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time. 

(3) Ice >s measured with all outputs open; clear grounded following momentary connection to 4.5V; N, G1 , G2, and all data inputs grounded; and 
the clock input and M at 4.5V. 



Switching Characteristics Vcc = 5V, = 25°C 















CONDITION.*; 


DM75/85 


DM75L/85L 






PARAMETER 


FROM 


TO 








51 


LSI 


UNITS 




















BOTH 


STD. 


LOW POWER 


MIN TYP 


MAX 


MIN TYP 


MAX 




*MAX 


Maximum Clock Frequency 










25 30 


6 15 


MHz 


tpHL 


Propagation Delay Time, 
High -to-Low Level Output 


Clear 


Output 








18 


27 


72 


110 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 


Output 








16 25 


39 


70 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Clock 


Output 


Cl = 50 pF 


Rl = 40012 


Rl =4 ki2 


20 


28 


77 


120 


ns 


tZH 


Output Enable Time to 
High Level 








7 16 


30 


28 


55 


ns 


tZL 


Output Enab 
Low Level 


e Time to 












7 21 


30 


35 


60 


ns 


tHZ 


Output Disable Time from 
High Level 






Cl = 5pF 






3 5 


14 


18 


50 


ns 


tLZ 


Output Disable Time from 
Low Level 










3 11 


20 


32 


75 


ns 


*W 


Width of Clock or Clear Pulse 












20 


100 


ns 


tSETUP 


Setup Time 


Data Enable 












17 


45 








Data . 












10 


30 


ns 






Clear Inactive State 












10 


30 




*HOLD 


Hold Time 


Data Enable 












2 


0 


ns 






Data 












10 - , 


10 
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DM75/DM8552X5234X54 



TRI-STATE Synchronous Counters/Latches 



General Description 



Features 



These circuits logically combine the functions of counters ■ DM7552/8552 

for frequency division, latches to store the data from DiVI75L52/85L52 

the counters, and output buffer gates which provide g DM7554/8554 

both standard TTL outputs as well as high-impedance DM75L54/85L54 
outputs for multiplexing of data. The counters are fully 
synchronous, and are made up of four edge-triggered 

JK flip-flops. To further facilitate operation, the Count TYPE 
Mode and Terminal Count outputs are also operable 

when the data outputs ar^ in the high-impedance state 52, 54 

or the latch mode. L52, L54 



Decade counter/latch 
Binary counter/latch 



TYPICAL POWER 
DISSIPATION . 

330 mW 
38rTfW 



TYPICAL CLOCK 
FREQUENCY 

23 MHz 
11 MHz 



Connection Diagram 



TRANSFER 
Vcc ENABLE CP 



PRESET CLEAR 
14 13 12 




7552(J), (W); 8552(J), (N), (W); 

75L52/85L52(J), <N), (W); 
7554(J), (W); 8554(J), (N), (W); 

75L54/85L54(J), (N), (W) 



Truth Table 



INPUTS 


OUTPUTS 


GDI 


0D2 


CEP 


GET 


CLEAR 


PRESET 


TE 


A 1 B 1 C 1 


D 


TC 


H 


X 


X 


X 


X 


X 


X 


"High Impedance State" 






X 


H 


X 


X 


X 


X 


X 


"High Impedance State" 






L 


. L 


X 


X 


H 


X 


H 


L L L 


L 


L 


L 


L 


X 


X 


L 


H 


H, 


H H H 


H 




L 


L 


X 


X 


X 


X 


L 


LATCH 






L 


L 


H 


H 


L 


L 


H 


COUNT 







* Function of the count sequence. 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONQITIONS 


DM75/85 


DM75L/85L 


UNITS 


52, 54 


L52, L54 


MIN TYP(I) MAX 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 




2 


2 


V 


V,L 


Low Level Input Voltage 




0.8 


0.7 


V 


V| 


Input Clannp Voltage 


Vcc = Min, l| =-12 mA 


-1.5 


N/A 


V 


'oh 


High Level Output Current 




DM75 


-2.0 


-1.0 


mA 


DM85 


-5.2 


-1.0 


VoH 


High Level 
Output Voltage 


Terminal Count 


^cc ~ Mif^, = 2V 
V|L-Max ■ 


loH = 0.2 mA 




2.4 2.8 


V 


Iqh = 0.4 mA 


2:4 3.3 




Others 


!oH = Max 


2.4 3.3 


2.4 2.7 


Iql 


Low Level Output Current 




DM75 


16 


2.0 


mA 


DM85 


16 


3.6 


Vol 


Low Level Output Voltage 


Vcc = Min, V|H = 2V 
V||_ = Max, Iql = Max 


DM75 


0.2 0.4 


0.15 0.3 


V 


DM85 


0.2 0.4 


0.2 0.4 


'O(OFF) 


Off State (High Impedance State) 
Output Current 


Vcc = Max, V|H,= 2V - 
V,L-Max 


Vq =0.3V 




-40 


/uA 


Vo = 0.4V 


-40 




Vo = 2.4V 


40 


20 


l| 


I'nput Current at Maximum 
Input Voltage 


Vcc = Max, V, = 5.5V 


CET Input 


2 


0.02 0.2 


mA 


Others 


1 


0.01 0.1 


i|H 


High Level Input Current 


Vcc " Max, V| - 2.4V 


CET Input 


80 


2 20 


/jA 


Others 


40 


, 1 10 


'IL 


Low Level Input Current • 


Vcc = Max, V| ^ 0.4V (Std.) 
V| =0.3V (75L/85L) 


CET Input 


-2.0 -3.2 


-0.24 0.36 


mA 


Others 


-1.0 -1.6 


-0.12 -0.18 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


TC Output 


-20 -55 


-3 -8 -15 


mA 


Others 


-30 -70 


-3 -8 ■ -15 


'cc 


Supply Current 


Vcc = Max 


66 106 


7.6 13 


mA 



Notes 

(1) All typical values are at Vcc 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time, and for DM7552/8552 or DM7554/8554 duration of short circuit should not exceed 
one second. 



Switching Characteristics Vcc = 5V, = 25°C 











CONDITIONS 


DM75/85 


DM75L/B5L 






PARAMETER 


* FROM 


TO 


52, 54 


L52, L54 


UNITS 










BOTH 


STD. 


LOW POWER 


MIN TYP 


MAX 


MIN TYP 


MAX 




^MAX 


Maximum Clock Frequency 










15 23 


6 11 


MHz 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 


Output 








34 


70 


115 


220 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Clock 


Output 








23 


45 


75 


150 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Transfer Enable 


Output 


Cl = 50 pF 






26 


50 


90 


160 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Transfer Enable 


Output 




Rl = 400i7 




26 


50 


90 


160 


ns 


tZH 


Output Enable Time to 
High Level 












21 


45 


75 


150 


ns 


tZL 


Output Enable Time to 
Low Level 












25 


50 


90 


150 


ns 


tHZ 


Output Disable Time 
from High Level 






Cl = 5 pF 






3 8 


8 15 


ns 


tLZ 


Output Disable Time 
from Low Level 










17 


40 


57 


105 


ns 
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^ Proprietary D!VI75/DM8552X52,54X54 
Mode of Operation 



When the Transfer Enable {TE) is at a logical "1" level, 
the data transfer paths between the 'counter outputs 
and the output buffer gates are maintained. When the 
Transfer Enable is at a logical "0" level, the data transfer 
paths are inhibited, and the state of the output buffer 
gates are locked in by the latches. The counter and 
Terminal Count (TC) output remain operable during 
this time. 

Asynchronous Clear resets the counter to 0000. 

Asynchronpus Preset sets the counter to 1111. 
The 1111 state may be used in the 52 for blanking out 
leading zeroes in visual displays. The next clock pulse 
will advance the 52 to 0001 which denotes the first 
count of the blanked zero. The next clock pulse will 
advance the 54 to 0000. 

The Terminal Count (TC) output is active high when 
the counters are at terminal count and the CET is high. 
The Terminal Count logic equations are: 

(52) TC = CET • A • B • C • D 
(54) TC = CET-A-B-C'D 

The following logic levels control the device: 

■ The counters change state on the positive-going 
transition of the clock. 

* Clearing or presetting is enabled by taking the 
respective input to a logical "1" level. 



« To enable the count mode both CET and CEP inputs 
must be at a logical "1 " level. 



H To latch the outputs the Transfer Enable (TE) input 
must be taken to the logical "0" level. 



■ To place the TR I -STATE outputs into the "third- 
state," either of the Output Disable (OD) inputs 
must be taken to the logical "1" level. 



The clock input must be high during the high to low 
transition of CEP and/or CET for correct logic operation. 
The CEP and CET inputs may be used in a high speed 
look ahead technique. 



Counter stages can be cascaded to provide multiple 
stage BCD or Binary synchronous counting by using the 
52 or the 54 respectively. With a Terminal Count (TC) 
fan out of ten, eleven stages are able to operate at the 
maximum frequency equivalent to a two stage counter. 



The characters displayed can be held with a low level 
on the strobe line while the counters can continue 
counting. The display can be updated at any time by 
applying a positive pulse to the strobe line. 



DM7552/DM8552 
DM75L52/DM8SL52 
DECADE COUNT SEQUENCE 



COUNT 


OUTPUTS 


A 


B 


C 


D 


TC 


0 


L 


L 


> L 


L 


L 


1 


H 


L 


L 


L 


L 


2 


L 


H 


L 


L 


L 


3 


H 


H 


L 


L 


L 


4 ■ 


L 


L 


H 


L 


L 


5 


H 


L 


H 


L 


L 


6 


L 


H 


H 


L 


L 


7 


H 


H 


H 


L 


L 


8 


L 


L 


L 


H 


L 


9 


H 


L 


L 


H 


H 


**lf Preset 












Applied 












Next 


H 


H 


H 


H 


L 


Count 


H 


L 


L 


L 


L 



*The 1111 state may be used in conjunction with certain 
decoder/drivers {DM7446A, 7447A, 7448) for blanl<ing 
leading zeroes. 



DM7554/DIVI8554 
DM75LB4/DM85L54 
BINARY COUNT SEQUENCE 



COUNT 


OUTPUTS 


A 


B 


C 


D 


TC 


0 


L 


L 


L 


L 


L 


1 


H 


L 


L . 


L 


L 


2 


L 


H 


L 


L 


L 


3 


H 


H 


L 


L 


L 


4 


L 


L 


H 


L 


L 


5 


H 


L 


H 


L 


. L 


6 


L 


H 


H 


L . 


^ L 


7 


H 


H 


H 


L 


L 


8 


L 


L 


L 


H 


L 


9 


H 


L 


L , 


H 


L 


10 


L 


H 


L 


H 


L 


n 


H 


H 


L 


H 


L 


12 


L 


L 


H 


H 


L 


13 


H 


L 


H 


H 


L 


14, 


L 


H 


H 


H 


L 


15 


H 


H 


H 


H 


H 
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^ Proprietary 



DM75/DM8552X52,54X54 



Logic Diagrams 



52, L52 



OUTPUT 
DISABLES 



TERMINAL 
COUNT 
OUTPUT 
1(4) 1(7) 




<<0=L 



OUTPUT 
DISABLES 



=[>- 






TERMINAL 
COUNT 
OUTPUT 
1(4) i(7) 




TRANSFER 
ENABLE 



rll^O-^ 




COUNT 
ENABLE 
TRICKLE 

COUNT 
ENABLE 

CLOCK 



|— — o CP 
— D« Q 



to 




— O CP 




0 CP 
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^ Proprietaiy 



DM75/DM8552X52,54,L54 



Switching Time Waveforms 



52, 54 



ft 



ft 



VOH 
1.5 V 

Vol 























«PLH 

(TE) 




V 



tHZ 





tHZ *- 






ACTUAL 




1 




LOGICAL "1" 

VOLTAGE 


OUTPUT^ 


.5V 


ACTUAL 





tLZ 

/ 


INPUT - 













tzH 



tZL 
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^ Proprietary 



DIVI75/DM8552,L5234X54 



Switching Time Waveforms (Continued) 



«PHL 



tp(PRESET) 

T 



























*PLH ^ 

(TE> ' 1 




^ V 



1.3V —TE — j~ 



_ 

— t.3V 



ACTUAL 
LOGICAL "1"- 
VOLTAGE 



ACTUAL 
LOGICAL "r- 
VOLTAGE 
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^ Proprietary 



DM75/DIVI8553 



TRI-STATE 8-Bit Latches 



General Description 

By utilizing TRI-STATE circuitry on the outputs, the 
inputs and outputs can be accessed on the_same pins, 
and these circuits provide eight separate R-S latches in 
the popular 16-pin package. While in the high-impedance 
state, the inputs and outputs are disabled an d no infor- 
mation can be entered. When both WRITE inputs are 
brought to a low logic level, the outputs are disabled and 
new information may be entered at the inputs. When 
a low logic level is applied to bpth READ inputs, and a 



high logic level to both WRITE inputs, the inputs are 
rendered inactive and data may be read from the outputs. 



Features 



TRI-STATE I/O pins 

8 latches in popular 16-pin package 

Typical propagation delay~22 ns 



Connection Diagram 



Logic Diagram 



DATA INPUTS/OUTPUTS 
Vcc READ VUmTE WRITE 8 7 6 5 



READ ENABLE CLEAR 



DATA IWPUTS/OUTPUTS 

7553(J), (W); 8553(J), (N), (W) 



Truth Table 



CLEAR 


ENABLE 


READ* 


WRITE** 


OPERATION 


STATE OF 
BUS 


H 


L 


L 


H 


Enter L 


L 


H 


L 


L 


L 


Enter L 


Hi-Z 


L 


X 


H 


H 


Do Nothing 


Hi-Z 


L 


H 


X 


X 


Do Nothing 


Hi-Z 


L 


L . 


X 


L 


Write 


H or L*** 


L 


L 


L 


H 


Read 


H or L*** 



*Both Read Inputs 

* Both Write Inputs 

* Depends on State of Latch 



Vcc = 16 GND = 8 I 
DATA INPUT/OUTPUT 1 ' 



DATA INPUT/OUTPUT 2 



DATA INPUT/OUTPUT 3 ■ 



DATA INPUT/OUTPUT 4 ■ 



DATA INPUT/OUTPUT 5 
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^ Proprietary DM75/DM8553 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM75 


DM85 


UNITS 


53 


53 


MIN TYPd) MAX 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 






2 


V 


V|L 


Low Level Input Voltage 




0.8 


0.8 


V 


V, 


Input Clamp Voltage 


Vcc"= Min. 1, =-12 mA 


-1.5 


-1.5 


V 


'OH 


High Level Output Current 




-2 0 


-5.2 


mA 


VOH 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V|L = 0.8V, loH = Max 


2.4 


2.4 


V 


•OL 


Low Level Output Current 




.16 


16 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L = 0.8V, loL = 16 mA 








'O(OFF) 


Off State (High Impedance State) 
Output Current 


Vcc = Max, V|H = 2V 
V,L =0.8V 


Vo = 0.4 V 


-40 


-40 


iuA 


Vo = 2.4V 


40 


40 


h 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V, = 5.5V 


1 


1 


mA 




High Level Input Current 


Vcc = Max. V| = 2.4V . 


40 


40 


iJiA , 


•iL 


Low -Level Input Current 


Vcc = Max, V, =0.4V 


-1.6 


-1.6 


rtiA 


'os 


Short Circuit Output Current 


Vcc = Max(2) : 


-28 -70 


-28 -70 


mA 


'cc 


Supply Current 


Vcc ^ Max 


66 93 


66 93 


mA 



Motes 

(!) All typical values are at Vqq * 5V, T^ = 25*'C 

(2) Not more than one output should be shorted at a time. 



Switching Characteristics Vqc = 5V, = 25°C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM75/85 


UNITS 


53 


MIN TYP MAX 




Propagation Delay Time, 
High-to-Low Level Output 


Clear 


Output 


Cl = 50pF, Rl =400n 


21 32 


ns 


tZH 


Output Enable Time to 
High Level 




22 33 


ns 


tZL 


Output Enable Time to 
Low Level 


25 38 


ns 


- tHZ 


Output Disable Time from 
High Level 


Cl =5pF, Rl,= 400^2 


7 12 


ns 


tLZ 


Output Disable Time from 
Low Level 


20 30 


ns 


tw 


Minimum Pulse Width 


Clear 






15 10 


ns 


Write 


40 28 


tSETUP 


Minimum Data Setup Time 


High Level 


20 14 


ns 


Low Level 


36 26 


tHOLD 


Minimum Data Hold Time 


High Level 


-15 -26 


ns 


Low Level 


-8 -14 
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^ Proprietary 



DM75/DM8555,56 



General Description 

These circuits are synchronous, edge-sensitive, fuliy- 
programmable 4-bit counters. The counters feature both 
conventional totem-pole and TRI-STATE outputs; such 
that when the outputs are in the high-impedance mode, 
they can be used to enter data from the bus lines. In 
addition, the clear input operates completely independent 
of all other inputs. During the programming operation, 
data is loaded into the flip-flops on the positive-going 
edge of the clock pulse. To facilitate cascading of these 
counters, the MAX COUNT output can be tied directly 
into the count enable input. 



TRI-STATE Programmable Decade/ Binary Counters 
Features 

» DIVI7555/8555-Decade counter 



DM7556/8556-Binary counter 

Typical clock frequency 

TRI-STATE outputs 

Fully independent clear 

Synchronous loading 

Cascading circuitry provided internally 



35 MHz 



Connection Diagram 

Vcc' 

M 



Truth Table 




J 


K 


M 


CLEAR 


Qn+1. 


0' 


0 


1 


0 


Qn 


I 


0 


1 


0 


1 


0 


1 


1 


0 


0 


1 


1 


1 


0 


Qn 


X 


X 


0 


0 


D 


X 


X 


X 


1 


0* 



CE Qd Qc reset 



Qa load GND 



*Asynchronous Transition 
Note: See Timing Diagrams 



7555(J), (W); 8555(J), (N), (W); 
7556(J), (W); 8556(J), (N), (W) 



Logic Diagrams 

(12) 
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^ Propriietary 



DM75/DtVI8555,56 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM75/8555 


DM75/8556 


UNITS 


MIN TYPd) MAX 


MIN TYPd) MAX 




High Level Input Voltage 




2 


2 


V 


V|L 


Low Level Input Voltage 




0.8 


0.8 


V 


V| 


Input Clamp Voltage 


■Vcc = Min, i, =-12-mA 


-1.5 


■ -1.5 


V 


'oh 


High Level Output Current 




DM75 


-2.0 


-2.0 


mA 


DM 85 


-5.2 


t5.2 


Vqh 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V|L * 0.8V, loH = Max 


2.4 


2.4 


V 


!0L 


Low Level Output Current 




16 


• . 16 


rnA 


Vol 


Low Level Output Voltage 


. Vcc = Min, V|H = 2y 
.V|L = 0.8V, Iql = 16 mA . . 


0.4 


0.4* - 


V 


'oiOFF! 


Off State (High Impedance State) 
Output Current 


Vcc Max 
V,H = 2V 
V,L = Max 


Vo = 0.4V 


^40 


-40 


UA 


Vo = 2.4V 


40 


40 


1, 


Input Current at Maximum Input Voltage 


Vcc = Max, V, = 5.5V 


1 


' 1 ' 


mA 


l|H 


High Level Input Current 


Vcc " Max, V, = 2.'4V 


40' 


40 


/uA 


1|L 


' Low Level Input Current 


Vcc = Max, V| = 0.4V , 


-1.6/ 


r1,.6 


mA 


'os 


Short Circuit Output Current 


Vcc=Max(2)' 


-25 -70 


-25 -70 


mA 


'cc 


Supply Current 


Vcc = Max 


80 . 110 


75 100 


mA 



Notes 

(1) Alt typical values are at Vqc = 5V, T.a = 25°C. 

(2) Not more than one output should be shorted at a time. 



Switching Characteristics Vgc = 5V, = 25°C 





PARAMETER 




FROM 


TO 


CONDITIONS 


DM75/8555, 56 


UNITS 






MIN TYP 


MAX 


^iVJAX 


Maximum Clock Frequency 






25 35 


MHz ' 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock- 


Output ; 




15 


22 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Clock 


Output 




34 


44 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 


Max- Count 


Cl = 50 pF, Rl = 400^2 


23 


33 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Clock 


Max Count 




23 


33 


ns 


tPHL 


Propagation Delay Time, , 
High-to-Low Level Output 


Clear 


Output 




^ '30 


44 


ns 


tZH 


Output Enable Time to High Level 








13 


20 


ns 


tZL 


Output Enable Time to Low Levej 








14 


20 


ns 


tHZ 


Output Disable Time from High Level 






Cl = 5pF, Rl =400^2 


6 12 


ns 


tLZ 


Output Disable Time from Low Level 






12 


20 


ns 


' tw 


Minimum Pulse Width. 


Clock 








25 








Clear 








20 


ns 






Load 








30 




tCE 


Count Enable Time 


Setup 








30 


ns 






Hold 








-30 


tSETUPd) 


Setup Time High Logic Level 


Data 








25 


ns 






Load 








. 30 


tHOLD(l) 


Hold Time — High Logic Level 


Data 








5 


ns 






Load 








-10 


tSETUP(O) 


Setup Time — Low Logic Level 


Data 








30 


ns 






Load 








25 


tHOLD(O) 


Hold Time — Low Logic Level 


Data 








5 


ns 






Load 








-10 



3-73 



^ ProprietaiY DM75/DM8555,56 

Timing Diagrams 

55 TYPICAL CLEAR, PRESET, COUNT, INHIBIT SEQUENCE 




Seqmerice 

(1) Clear to zero. 

(2) Load BCD five. 

(3) Count six, seven, eiglit, nine, zero, 
one, two, three, four, 

(4) Disable TR I -STATE outputs. 

(5) Disable counter. 

(6) Count to six. 





nxi-njTjnjTjTJiJiJiJx^ 




56 TYPICAL CLEAR, PRESET, COUNT, INHIBIT SEQUENCE 



LOAD 

I r 

OUTPUT 
DISABLE , 

COUNT 
DISABLE 



JIJIJIJIJIJIJTJIJIJIJIJIJ^^ 




Sequence 

(1) Clear to zero. 

(2) Load binary five. 

(3) Count six, seven, eight, nine, ten, 
eleven, twelve, thirteen, fourteen, 
fifteen, zero. 

(4) Disable TR I -STATE outputs. 

(5) Disable counter. 

(6) Count to one. 



INPUTS 
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^ Proprietary 



DM75/DM8555,56 



Switching Time Waveforms 



CLOCK AND CLEAR VOLTAGE 



CLOCK 1.5V 



MAX 
COUNT 



COUNT 
ENABLE 



COUNT ENABLE AND CLOCK 



\ 



1.5V^ ^ ^ ^1.5V I.SV^ ^ - j f-\.hM 



LOAD, DATA AND CLOCK 



^SETUP 




Ihold 







\ 



f 



J' 



OUTPUT DISABLE 



3.0V 

DISABLE 1.5V 



? — V 



'I V 



J5 



y— — =<: 
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^ Proprietary 



D IVI75/ DM8 560 , L60 ,63 , L63 



Synchronous 4-Bit Up/Down Decade Counters 



General Description 

These circuits are synchronous up/down counters; the 
60 and L60 circuits are BCD counters and the 63 and 
L63 are 4-bit binary counters. Synchronous operation 
is provided by having all flip-flops clocked simultan- 
eously, so that the outputs change together when so 
instructed by the steering logic. This mode of operation 
eliminates the output counting spikes normally associated 
with asynchronous (ripple-clock) counters. 

The outputs of the four master-slave flip-flops are 
triggered by a low-to-high level transition of either 
count (clock) input. The direction of counting is deter- 
mined by which count input is pulsed, while the other 
count input is held high. 



of the count and load inputs. The clear, count, and load 
inputs are buffered to lower the drive requirements of 
clock drivers, etc., required for long words. 

These circuits are synchronous up/down counters; the 
60 and L60 circuits are BCD counters and the 63 and 
L63 are 4-bit binary counters. Synchronous operation 
is provided by having all flip-flops clocked simultan- 
eously, so that the outputs change together when so 
instructed by the steering logic. This mode of operation 
eliminates the output counting spikes normally associated 
with asynchronous (ripple-clock) counters. 

Features 



All four counters are fully programmable; that is, each 
output may be preset to either level by entering the 
desired data at the inputs while the load input is low. 
The output will change independently of the count 
pulses. This feature allows the counters to be used as 
modulo-N dividers by simply modifying the count length 
with the preset inputs. 

A clear input has been provided which, when taken to a 
high level , forces all outputs to the low level ; independent 



Fully independent clear input 
Synchronous operation 
Cascading circuitry provided internally 
Individucil preset each flip-flop 



TYPE 



60,63 
L60, L63 



TYPICAL COUNT 
FREQUENCY 



25 MHz 
12 MHz 



TYPICAL 
POWER 
DISSIPATION 

325 mW 
40 mW 



Connection Diagram 



CLEAR BORROW CARRY LOAD ^'^^'^ . ^'^^'^ 



DATAB 
INPUT 



COUNT COUNT 
DOWN UP 



7560(J), (W); 8560(J), (N), (W); 

75L60/85L60(J), (N), (W); 
7563IJ), (W); 8563(J), (N), (W); 

75L63/85L63{J), (N), (W) 
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^ Proprietary DM75/DM8560,L60,63,L63 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM75/85 


DM75L/85L 


UNITS 


60,63 


L60, L63 


MIN TYPd) MAX 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 




, 2 


2 


V 


V,L 


Low Level Input Voltage 




0.8 


0.7 


V 


V, 


Input Clamp Voltage 


Vcc = Min l,=-12mA 


-1.5 


-1.5 


V 


•oh 


High Level Output Current 




-400 


-200 


ma 


VoH 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V|L = Max, Iqh ~ 


2.4 


2.4 


V 


«0L 


Low Level Output Current 




PM75 


16 


2.0 


mA 


DM85 


16 


3.6 


Vol 


Low Level Output Voltage 


Vcc =^Min,V,H =2V 
V||_ = Max, Iql ~ Max 


DM75 


0.4 


0.15 0.3 


V 


DM85 


0.4 


0.2 0.4 


ii. 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V, = 5.5V 






mA 


I|H 


High Level Input Current 


Vcc = Max, V| = 2.4V 


40 


<1 10 




l|L 


"Low Level Input Current 


Vcc = Max 


V, = 0.3V 




-0.10 -0.18 


mA 


V, = 0.4V 


-1.6 




•os 


Short Circuit Output Current 


Vcc=Max(2) 


DM75 


-20 . -55 


-3 -9 -15 


mA 


DM85 


-18 -55 


-3 -9 -15 


'cc 


Supply Current 


Vcc = Max{3) 


DM75 


65 89 


8 13 


mA 


DM85 


65 102 


8 13 



Notes 

(1) All typical values are at Vcc 5V, Ta = 25° C. 

(2) Not more than one output should be shorted at a timq. 

(3) Ice measured with all outputs open, clear and load inputs grounded, and all other inputs at 4.5V. 



Switching Characteristics Vqc = 5V, = 25° C 







FROM 
INPUT 


TO 
OUTPUT 


DM75/85 


DM75L/85L 






PARAMETER 


60, 63 


L6b, L63 


UWITS 






CONDITIONS 


MIN 


TYP 


MAX 


CONDITIONS 


MIIM TYP 


MAX 




^MAX 


Maximum Clock Frequency 






20 


25 








6 12 


MHz 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Count up 


Carry 






17 


26 






30 


60 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 






16 


24 






60 


120 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Count down 


Borrow 






16 


24 






30 


60 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 






16 


24 






50 


100 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Either Count 


0 


Cl = 15 pF 




25 


38 


Cl 


= 50 pF 


45 


90 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Rl = 400^2 




31 


47 


Rl 




75 


150 


ns 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Load 


Q 






27 


40 






55 


110 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 






29 


40 






105 


200 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Clear 


0 






22 


35 






'95 


190 


ns 


tw 


Width of Any Input Pulse 








25 






70 


ns 


tSETUP 


Data Setup Time 








20 






30 


ns 


<HOLD 


Data Hold Time 








0 






0 


ns 
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Logic Diagrams 



DATA (^5) 
INPUT A 



DOWN 
COUNT 



DATA (^) 
INPUT B 



DATA <^») 
INPUT C 



DATA ' 
INPUT d" 



60, L60 






<]>T 




0>T 




(13) BORROW 
OUTPUT 



^2) CARRY 
OUTPUT 



- OUTPUT Qc 



-OUTPUT Qd 
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Logic Diagrams (Continued) 



DATA 
INPUT A 



DOWN Jff). 
COUNT 



DATA <1) 
INPUTS 



DATA H") 
INPUT C 



DATA J 
INPUT D 



Bili4>0- 



63, L63 







OT 




0>T 




BORROW 
OUTPUT 



CARRY 
OUTPUT 



- OUTPUT Qa 



-OUtPUTQa 



. OUTPUT Qc 



- OUTPUT Qd 
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Timing Diagrams 



60, L60 DECADE COUNTERS 
TYPICAL CLEAR, LOAD, AND COUNT SEQUENCES 



CLEAR 














LOAD 






U 








1 . ... . ... 


= J 

DATA - 








D 






[[[! 












COUNT— ^ — 
UP 










_n_n_n_n_r 




COUNT 
DOWN 

Qb~"" 






















"L_r~L_r~i_j 




















n . H 




1 r 




OUTPUTS - ! 

Qc 1 














1 


Qd *" ^ 






1 1 




1 L 
















CARRY 










u 








BORROW 


|0 




7 




8 9 0 1 2 
: COUNT UP ^ 




u 

1 0 9 8 7 
— COUNT DOWN ^ 





CLEAR PRESET 



Sequence: 

(1) Clear outputs to zero. 

(2) Load (preset) to BCD seven. 

(3) Count up to eight, nine, carry, zero, one, and two. 

(4) Count down to one, zero, borrow, nine, eight, and seven. 

Notes: 

(A) Clear overrides load, data, and count inputs. 

(B) Wheri counting up, count-down input must be high; when counting down, count-up input must be high. 
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Timing Diagrams (Continued) 



63. L63 BINARY COUNTERS 
TYPICAL CLEAR, LOAD, AND COUNT SEQUENCES 



COUNT - 
UP 



COUNT" 
DOWN 

Qa " 



_ 1 

Qd"" 



|0| |13 



[JXTLTIJIJ" 



l—TT 



14 15 0 1 
COUNT UP 



LTLrLTLrLr 

r-L_rn_j" 



CLEAR PRESET 
Sequence: 

(1) Clear outputs to zero. 

(2) Load (preset) to binary thirteen. 

(3) Count up to fourteen, fifteen, carry, zero, one, and two. 

(4J Count down to one, zero, borrow, fifteen, fourteen, and thirteen. 



1 



J 



~Lr~~ 

0 15 14 



Notes: 

(A) Clear overrides load, data, and count inputs. 

(B) When counting up, count-down input must be high; when counting down, count-up input must be high. 
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General Description 

The DIVI75S68/DIVI85S68 is an addressable "D" register 
file. Any of its 16 four-bit wo/ds may be asynchronously 
read or may be written into on the next clock transition. 
An input terminal is provided to enable or disable the 
synchronous writing of the input data into the location 
specified* by the address terminals. An output disable 
terminal operates only as a TRI-STATE output control 
terminal. The addressable register data may be latched at 
the outputs and retained as long as the output store 
terminal is held in a low state. This memory storage 
condition is independent of the state of the output 
disable terminal. 

All input terminals are high impedance at all times, and 
all outputs have low impedance active drive logic states 
and the high impedance TRI-STATE condition. 



64-Bit Edge Triggered Registers 

Features 

« On chip output register 

■ Edge triggered write 

■ Highspeed 30 ns typ 
« TRI-STATE outputs 

■ Optimized for register stack applications 

■ Typical power dissipation 350 mW 

■ 18-pin package 



Connection Diagram Logic Diagram (wr,te 

CLOCK 

(DATA INPUTS) INPUT) 




(OUTPUTS) 



2.g2 ' To Be Announced In 1976 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIOIMS 


UlVlt O^l OdO 


UNITS 


S68 


MiN TYP(1) MAX 


VlU 


High LgvbI Input VoltSQS 




2 




V,L 


Low Level Input Voltage 




0.8 


V 


V| 


Input Clgmp Voltage 


Vcc = Min, l|N = -18 mA 


-1:2 


V 


•oh 


High Level Output Current 




DM75 


-2.0 


mA 


DM85 


~5.2 


VOH 


High Level Output Voltage 


Vcc = Min 


Iqh = ~2.0 mA 


DM75 


2.4 


V 


Iqh = "5.2 mA 


DM85 


lOL 


Low Level Output Current 




16 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, Iql = 16 mA 


DM75 


0.5 


V 


DM85 


0.45 


'O(OFF) 


Off-State (High Impedance State) 
Output Current 


Vcc = Max 


Vo = 0.5V 


-40 


fxA 


Vo = 2.4V 


+40 


•l 


Input Current at Maximum Voltage 


Vcc = Max, V, = 5.5V 


1.0 


mA 


'iH 


High Level-Input Current 


Vcc = Max 
V| = 2.4V 


Clock Input 


50 


^A 


All Others 


25 


"!L 


Low Level Input Current 


Vcc ^ Max 
V, = 0.5V 


Clock Input 


500 


iuA 


All Others, 


250 


'os 


Short Circuit Output Current 


Vcc = Max (2) . 


-20 -55 


mA 


•cc 


Supply Current 


Vcc ~ Max 


70 100 


mA 



Notes 

(1) Alt typical values are at Vqq ^V and T^ = 25°C. 

(2) Not more than one output should be shorted at a time. 



Switching Characteristics 









CONDITIONS 


DM75S 


DM85S 


UNITS 




rMHAIVIt 1 t« 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 




Access Time 


Address to Output 






30 


55 




30 


40 




tOSA 




Output Store to Output 






20 


35 




20 


30 


ns 


tCA 




Clock to Output 


Cl = 30 pF 




25 


50 




25 


40 




tZH 


Output Enable to High Level 


Rl =400n 




20 


40 




20 


35 


ns 


tZL 


Output Enable to Low Level 






14 


30 




14 


24 


ns 


tHZ 


Output Disable Time From High Level 


Cl = 5pF 


10 18 




10 


15 


ns 


tLZ 


Output Disable Time From Low Level 


Rl =400n 




12 


22 


12 18 


ns 


tASC 


Set-Up Time 


Address to Clock 




25 


5 




15 


5 










Data to Clock 




15 


0 




5 


0 




ns 


tASOS 




Address to Output Store 




40 


15 




30 


15 




tWESC 




Write Enable Set-Up Time ' 




10 


0 




5 


0 






tossc 




Store Before Write 




15 


0 




10 


0 






tAHC 


Hold Time 


Address From Clock 




15 


5 




' 10 


5 






^DHC 




Data From Clock 




20 


5 




15 


5 




ns 


tAHOS 




Address From Output Store 




10 


0 




5 


0 






^WEHC 




Write Enable Hold Time 




20 


5 




15 


5 ' 
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Typical Applications 

The DM85S68 can enhance the dynannic performance of 
a TTL processor, since it may safely operate using single 
phase clocking instead of the multiphase clocking systems 
being used currently. This simple feature not only en- 
hances the system's dynamic performance, since multi- 
ple levels of registers need not be activated, but also 
reduces component count by elimination of one set of 
buffer registers. For example, note the simplicity of 
the register file/ALU loop shown in Figure 1. 



In a 4-bit slice w/ith zero delay within the arithmetic 
logic unit, a level-triggered memory with buffering to 
prevent logic oscillation requires about 80 ns to make 
the loop whereas the DM85S68 does it in 35 ns. With a 
30 ns delay in the ALU, the two compared system 
speeds are 110 ns and 65 ns, respectively. 



WORD A 
ADDRESSES 



AFOD ■ 
CONTROL CP ■ 



INPUTS 



NW ■ 



R3 



DATA 
INPUTS 



WOROB 
ADDRESSES 



RO 
BA03 

BAOO _ 

Vcc • 
A = B 



ALU 

FUNCTION SI 
SELECT INPUTS „ 
S2 

S3 



R3 
RO 

BAD3 
BAOO 



■AAA^ — [ j 




DATA 
OUTPUT 



DATA 
OUTPUT 



Features 
-J • Expandable 

• Minimum padkage count 

• 60 ns cycle (typ) 



FIGURE 1. 4-BIT REGISTER ALU 



Truth Table 



OD 


WE 


CLK 


OS 


MODE 


OUTPUTS 


L 


X 


X 


L 


Output Store 


Data From Last Addressed Location 


X 


L 


_f 


X 


Write Data 


Dependent on State of OD and OS 


L 


X 


X 


H 


Read Data 


Data Stored in Addressed Location 


H 


X 


X 


L 


Output Store 


Hi-Z 


H 


X 


X 


H 


Output Disable 


Hi-2 
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AC Test Circuit and Switching Time Waveforms 



DIV175S68/ 
DM85S68 



Cl includes probe and jig capacitance 
All diodes are 1N3064 



ADDRESS 
INPUT 



DATA 
INPUT 



Z3( 



WRITE 
ENABLE 



WRITE CYCLE 



— 



tASC-i 



OUTPUT 

STORE 



1.5V 
tossc 



-Jlk 



WRITE 
CLOCK 



>£ZZ 



/ \ 



FIGURE 2. CLOCK SET-UP AND HOLD TIME 



READ CYCLE 



ADDRESS 
INPUT 



1.5V 



FIGURE 4. ADDRESS TO OUTPUT ACCESS TIME 



ADDRESS 
INPUTS 



OUTPUT 

STORE 



1.5V 



OUTPUTS 1.5V 



K je: 



FIGURE 5. OUTPUT STORE ACCESS, SET-UP AND HOLD TIME 



DATA 
INPUT 







WRITE 
CLOCK 



OUTPUT 
DISABLE 



1-5V^ \j 



OUTPUT 

VOH- 



0.5V 



r 



0.5V 



FIGURE 3. CLOCK TO OUTPUT ACCESS 



FIGURE 6. OUTPUT DISABLE AND ENABLE TIME 



Note: Input waveforms supplied by pulse generator having the following characteristics: V = 3.0V, tp < 2.5 ns, 
PRR < 1 .0 MHz, and ZquT = 50 Mn. 
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General Description 

These 8-bit shift registers feature gated serial inputs and 
an asynchronous clear. A low logic level at either input 
inhibits entry of the new data, and re.sets the first 
flip-flop to the low level at the next clock pulse, thus 
providing complete control over incoming data. A high 
logic level on either input enables the other input, 
which will then determine the state of the first flip-flop. 
Data at the serial inputs may be changed while the 
clock is high or low, but only information meeting the 
setup requirements will be entered. Clocking occurs on 
the low-to-high level transition of the clock input. All 
inputs are diode-clamped to minimize transmission-line 
effects. 



Features 

Gated (enable/disable) serial inputs 

■ Fully buffered clock and serial inputs 

■ Asynchronous clear 



70 
L70 



TYPICAL 
CLOCK FREQUENCY 



36 MHz 
14 MHz 



TYPICAL 
POWER DISSIPATION 



185 mW 
30 mW 



Connection Diagrams 



Vcc Qh Qg Qf Qe clear clock 

|l4 13 12 11 10 9 8 



05 CLEAR CLOCK GND 04 03 02 



12 |l1 



Qa 



I' 

GND 



SERIAL INPUTS OUTPUTS 

7570(J), (W); 8570{J), (N), (W) 



T 

Vcc 



76L70/86L70(W) 



Truth Table 



INPUTS 


OUTPUTS 


CLEAR 


CLOCK 


A 


B 


Qa 


Qb . . . 


Qh 


L 


X 


X 


X 


L 


L 


L 


H 


L 


X 


X 


Qao 


Qbo 


Qho 


H 


t 


H 


H 


H 




Qgh 


H 


t 


L 


X 


L 


QAn 


Qcn 


H 


t 


X 


L 


L 


QAn 





H = High Level .(steady state), L = Low Level (steady state) 
X = Don't Care (any input, including transitions) 
t = Transition from low to high level 

Qao. QbO' ^HO ^ '^^'^ '^^6' ^A' ^B. °^ ^H' respectively, 
before the indicated steady-state input conditions were 
established. 

Q/^n. QQn ~ 1"'^® °^ ^A ^'^ before the most recent t 
transition of the clock; indicates a one-bit shift. 
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Eiectricai Characteristics over recommeiided operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DIV175/85 


0M76L/86L 


UNITS 


70 


L70 


MIN TYPd) MAX 


MIN TYPd) MAX 


V,H 


High Level Input Voltage 




2 


2 


V 


V|L 


Low Level Input Voltage - 




0.8 


0.7 


V 


V, 


Input Clamp Voltage 


Vcc = Min, 1, = -12mA 


-1.5 


"N/A 


V 


Iqh 


High Level Output Current 




-400 


-200 


mA 


Vqh 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V|L = Max, Iq^^ = Max 


2.4 3.2 




V 


Iql 


Low Level Output Current 




DM75, 76L 


8 


2 


mA 


DM85, 86L 


8 


3.6 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H = 2V 
VjL = Max, Iql = Max 


DM75, 76L 


0.2 0.4 


0.3 


V 


DM85, 86 L 


0.2 0.4 


0.4 


h 


Input Current at Maximum 
Input Voltage 


Vcc = Max,V, = 5.5V. 


Clear 


1 


0.2 


mA 


Other 


1 


0.1 


«IH 


High Level Input Current 


Vcc = Max, V, = 2.4V 


Clear 


40 


20 


ma 


Other 






i|L 


Low Level Input Current 


Vcc = Max 


V, =0.3V (DM76L, 86L) 
V, = 0.4V (DM75, 85) 


Clear 


-1.6 


-0.36 


mA 


Other 


-1.6 


-0.18 


•os 


Short Circuit Output Current 


Vcc = Max(2) 


DM75, 76L 


-10 -27.5 


-3 -9 -15 


mA 


DM85, 86L 


-9 -27.5 


-3 -9 -15 


'cc 


Supply Current 


Vcc = Max{3) 


37 54 


6 9 


mA 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

<2) Not nnore than one output should be shorted at a time. 

^3) Icc 'S measured with outputs open, serial inputs grounded, the clock input at 2.4V, and a momentary ground, then 4.5V, applied to clear. 



Switching Characteristics Vcc = 5V, = 25°C 













DM75/85 


DM76L/86L 






PARAMETER 


CONDITIONS 






70 


L70 


UNITS 












MIN 


TYP 


MAX 


MIN 


TYP MAX 




*MAX 


Maximum Clock Frequency 




Cl 


= 15pF 


25 


36 




6 14 


MHz 


*PHL 


Propagation Delay Time, 
High-tQ-Low Level Outputs 
From Clear Input 




Cl 


= 15 pF 




24 


36 




ns 




Rl = soon (DM75, 85) 


Cl 


= 50 pF 




28 


42 


75 120 


tPLH 


Propagation Delay Time, 
Low-to-High Level Outputs 
From Clock Input 




Cl 


= 15pF 


8 


17 


27 




ns 




Rl =4 kfl (DM76L. 86L) 


Cl 


= 50pF 


10 


20 


30 


50 .85 


tpHL 


Propagation Delay Time, 
High-to-Low Level Outputs 
From the Clock Input 




Cl 


= 15 pF 


10 


21 


32 




ns 






Cl 


-50pF 


10 


25 


37 


90 135 


tw 


Width of Clock or Clear 
Input Pulse 




20 


60 


40 


ns 


tSETUP 


Data Setup Time 




15 


40 


20 


ns 


*HOLD 


Data Hold Time 




5 


20 


-5 


ns 
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Logic Diagram 



CLEAR- 

(I 

CLOCK- 



-o>- 



:it> 



•-C^CLOCK 

U(>-s . 



Timing Diagram 



TYPICAL CLEAR, SHIFT, AND CLEAR SEQUENCES 



1 r~~L_rL 



_r 



Tjnjnjnjnjnjnjojnjnjnjnjj- 
\ L_r~i 



J 



i_r-L 



"L-T-l 

— L_ri 
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General Description 



1024-Bit Field Programmable Read Only Memories 



The DM7573/DM8573 is a field-programmable read- 
only memory organized as 256 four-bit words. Selection 
of the proper word is accomplished through the eight 
address inputs. Two overriding memory enable inputs 
are provided; when either or both of the enable inputs 
are taken to a high state, all the outputs will be turned 
off. A logical "1" has been built into each bit location. 
A logical "0" can be programmed into any bit by 
selecting the proper word, disabling the chip, and apply- 
ing a programming pulse to the proper output. 

An additional feature of the DM7573/DM8573 is that 
its outputs can be tested in the logical "0" state without 
permanently programming the memory. In order to place 



all outputs in the logical "0" state, a 10V level is applied 
to the most significant address input. Pin 15. This 
feature will allow a rnuch more complete test to be made 
before a part is shipped, thus minimizing customer 
problems. 



Features 

■ Pin compatible with SN54187/SN74187 

■ Outputs can be fully tested before programming 

■ Typical power dissipation 400 mW 

■ Propagation delay 60 ns 



Connection Diagram 




ADDRESS 

7573(J); 8573(J), (N) 



Logic Diagram 




PIN (16) = Vcc PIN(8) = GND 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDmONS 


UlVi/b/ob 

73 

Mm TYP(I) MAX 


UNITS 


V|H 


High Level Input Voltage 


Vcc = Min 


2 


V 


V|L 


Low Level Input Voltage 


Vcc = Min 


0.8 


V 


V/. 


Input Clamp Voltage 


Vqc - iVim, l| - iz mA 


—1 .5 


V 


Iqh 


High Level Output Current 


Vcc = Max, VoH =4.0V 


50 


mA 




Low Level Output Current 




16 


mA 


Vol 


High Level Output Voltage 


Vcc = Mtn, V|H = 2V 

\/ — r^ Q\/ 1 — 1 R mA 

V||_ — U.OV, Iql ~ mM 


0.4 


V 


l| 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V, = 5.5V 


1 


mA 


l|H 


High Level Input Current 


Vcc = Max, V, = 2.4V 


40 


UlA 




Low Level Input Current 


Vcc = Max, V| = 0.4V 


-1 


mA 


Ice 


Supply Current 


Vcc Max 


80 110 


mA 



Notes 

(1) All typical values are at Vqc = 5V and Ta = 25° C. 



Switching Characteristics Vcc = 5V, - 25°C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM75/85 
73 

MIN TYP MAX 


UNITS 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Address 


Output 


Cl =30pF 
Ri_i =600^2 
To Gnd 
R i_2 = 300^2 
To Vcc 


60 80 


ns 




Propagation Delay Time, 
High-to-Low Level Output 


Address 


Output 


60 80 


ns 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Enable 


Output 


28 40 


ns 




Propagation Delay Time, 
High-to-Low Level Output 


Enable 


Output 


28 40 


ns 
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Programming Procedure 



The DM7573/DIVI8573 is manufactured such that the 
outputs are high for all addresses. To program a logic 
zero (low output level), the following procedure should 
be followed: 

1. Apply a Vcc voltage of 5.0V and select the word to 
be programmed using address inputs A7 — AO. 

2. Apply a high level (logic 1) to either or both of the 
ENABLE inputs (Pins 13 and 14). 

3. Apply a programming pulse to the output where a 



low level is desired. The voltage should be 23V 
to 25V; the current should be limited to 70 mA. 
Apply the pulse as shown in the diagram. A reduction 
in current of approximately 15 mA indicates the bit 
is programmed. 

To verify that the bit has been programmed, apply a 
logic zero to both of the enable inputs and check for 
a low level on the programmed output. 

Advance to the next output and/or word, pro- 
gramming only one bit at a time. 



PROGRAMMING PULSE 



DUTY CYCLER 50% _ 
1ms <tr< 10ns 



PROGRAMMING CONNECTIONS 

Vcc = 5.0V 



I ME 2 




AC Test Circuit and Switching Time Waveforms 



Zl includes probe and jig capacitance. 




Input waveforms are supplied by pulse generators having the following 
characteristics: t^ < 10 ns; tf < 10 ns, PRR = 1 MHz, PDC = 50%, 
Amplitude = 3.0V, and Zq = 50J2. 
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TRI-STATE 1024-Bit Field Programmable Read Only Memories 



General Description 

The DIVI7574/DM8574 is a field-programmable read-only 
memory organized as 256 four-bit words. Selection of 
the proper word is accomplished through the eight select 
inputs. Two overriding memory enable inputs are pro- 
vided; when either or both of the enable inputs are 
taken to a high state, all the outputs go to the high 
impedance state. A logical "1" has been built into each 
bit location. A logical "0" can be programmed into any 
bit by selecting the proper word, disabling the chip, and 
applying a programming pulse to the proper output. 

An additional feature of the DI\/I7574/DM8574 is that 
its outputs can be tested in the logical "0" state without 
permanently programming the memory. In order to 



place all outputs in the logical "0" state, a 10V level is 
applied to the most significant address input, Pin 15. 
This feature will allow a much more complete test to be 
made before a part is shipped, thus minimizing customer 
problems. 

Features 

■ Pin compatible with SN54187/SN74187 

■ Outputs can be fully tested before programming 

■ Typical power dissipation 400 mW 

■ Propagation delay ' • 60 ns 



Connection Diagram 



Logic Diagram 




SELECT 

7574(J); 8574(J), (N) 



1 OF 32 
DECODER 



1024-BIT MEMORY CELL 
32X32 
MEMORY MATRIX 



1 i. 




li. 
















i 


1 OF 8 
DECODER 




1 OF 8 
DECODER 


— ► 


10FB 
DECODER 




1 OF 8 
DECODER 



Vcc = (16) 
GND = {8) 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDmONS 


DM75/85 


UNITS 


74 


MIN TYP(l) MAX 


V|H 


High Level Input Voltage 


Vcc = Min 


2.0 


V 


V|L 


Low Level Input Voltage 


Vcc = Min 


0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, 1, = -12 mA 


-1.5 


V 


'oh 


High Level Output Current 




DM75 


-2.0 


mA 


DM85 


-5.2 


VoH 


High Level Output Voltage 


Vcc = Max, V,H =2V 
V,L =0.8V, loH = Max 


2.4 


V 


lOL 


^ Low Level Output Current 




16 


mA 


Vni 


Low Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L. =0.8V, loL = 16 mA 


0.4 


V 


lo(OFF) 


Off State (High Impedance 
State) Output Current 


Vcc = Max 


Vo = 0.4V 


-40 


mA 


Vo = 2.4V 


40 


•l 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V, = 5.5V 


1 .U 


mA 


l|H 


High Level Input Current 


Vcc = Max, V, = 2.4V 


40 


ma 


l|L 


Low Level Input Current 


Vcc = Max, V, =0.4V 


-1.0 


mA 


los 


Short Circuit Output Current 


Vcc = Max(2) 


-15 -70 


mA 


'cc 


Supply Current 


Vcc Max 


80 110 


mA 



Notes 

(1) All typical values are at Vcc " 5V and Ta = 25°C 

(2) Mot more than one output should be shorted at a time. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM75/85 
74 

MIN TYP MAX 


UNITS 


tpLH 


, Propagation Delay Time, 
Low-to-High Level Output 


Address 


Output 


Cl = 30 pF, Ri_ = soon 


60 80 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level, Output 


Address 


Output 


60 80 


ns 


tpLH 


Propagation Delay Tinie, 
Low-to-High Level Output 


Enable 


Output 


28 40 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Enable 


Output 


28 40 


ns 
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Programming Procedure 

The DIV17574/DM8574 is manufactured such that the 
outputs are high for all addresses. To program a logic 
zero (low output level), the following procedure should 
be followed: 

1 . Apply a Vcc voltage of 5.0V and select the word 
to be programmed using address inputs A7 — AO. 

2. Apply a high level (logic 1) to either or both of 
the ENABLE inputs (Pins 13 and 14). 

3. Apply a programming pulse to the output where 
a low level is desired. The voltage should be 



23V to 25V; the current should be limited to 
70 mA. Apply the pulse as shown in the diagram. 
A reduction in current of approximately 15 mA 
indicates the bit is programmed. 

4, To verify that the bit has been programmed, apply 
a logic zero to both of the enable inputs and 
check for a low level on the programmed output. 

5. Advance to the next output and/or word, pro- 
gramming only one bit at a time. 



PROGRAMMING PULSE 



-tpw= 1.0 + 0.1 ms-*- 



DUT^ CYCLE < 50% 
lMS<tf <10/us 



PROGRAMMING CONNECTIONS 



ADDRESS 
IWPUTS ' 



DIVI7574/ 
DM8574 



1mE2— L 
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General Description 

The DM7575/DIV18575 and DM7576/DM8576 are mask- 
programmable logic arrays designed for use in applications 
where random logic is required. The devices have fourteen 
data inputs and eight outputs. Each output provides a 
sum of product terms where each product term can 
contain any combination of 14 variables- or their com- 
plements. The total number of product terms which 
can be provided is 96. Any product term which is 
repeated is counted only once. Since some functions 
are more easily represented in their inverted form, an 
option is provided to allow for either the true or 
complement of the function on each output. The 
products are particularly useful In providing control 



DM75/DM8575J6 
Programmable Logic Arrays 

logic for digital systems. The DM7575/DM8575 has a 
conventional totem-pole output whereas the bM7576/ 
DM8576 is provided with a passive pullup output. This 
latter configuration is useful in expanding functions by 
connection of outputs of different packages. 

Features 

■ A 2^'*-by-8 {128k) bit memory would be needed to 
provide equivalent function 

■ Typical delay 90 ns 

■ Typical power dissipation 550 mW 



Connection Diagram 



Vcc l3 l2 h F8 F7 F6 F5 F4 F3 F2 
1 24 23 22 21 20 19 18 17 16 15 14 



1 2 3 4 5 6 7 8 9 10 11 |l2 
I4 Jg Ig I7 Ig tg I10 (11 Ii2 ti3 '14 ''NO 
DATA INPUTS 

7575(J); 8575<J), (N); 7576<J); 8576(J), (N) 

Logic Diagram 




OUTPUTS 



NOTE:XlS A MASK-PROGRAMMABLE CONNECTION 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DIVI75/85 


UNITS 


75, 76 


MIN TYP(I) MAX 




High Level Input Voltage 


Vcc = Min . 


2 


V 




Low Level Input Voltage 


Vcc = Min \ 


0.8 


V ' 


V, 


Input Clamp Voltage 


Vcc = Min, 1, =-12 mA 


-1.5 


V 


'oh 


High Level Output Current 




DM75/8575 


cJUU 




VoH = 5.5V 


DIV175/8576 


100 


VoH 


High Level Output Voltage 


Vcc = Min 
V.H = 2V 
V|L =0.8V 
loH = Max 


DIVI75/8575 


2.4 


V 


DM75/8576 


5.5 


loL 


Low Level Output Current 




12 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H = 2V 
V|L = 0.8V, loL = 12 mA 


0.4 


V 


h 


Input Current at Maximum 
Inpu.t Voltage 


Vcc = Max, V, = 5.5V 


1 


mA 


i|H 


High Level Input Current 


Vcc = Max, V| .= 2.4V 


40 


mA 


>IL 


Low Level Input Current 


Vcc = Max, V, = 0.4V 


-1.0 


mA 


•os 


Short Circuit Output 
Current 


Vcc = Max(2) 


DiVI75 , 


-20 -55 


mA 


DM85 


-18 -55 


Iqc 


Supply Current 


Vcc Max 


110 170 


mA 



Notes 

.(1) All typical values are? at Vcc '^A 25"C. 

(2) Not more than one output should be shorted at a time. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM75/85 
75, 76 
MIN TYP MAX 


UNITS 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Data 


Output 


Cl = 50 pF, Rl =400^2 


80 1 50 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Data 


Output 


100 150 


ns 



PLA Programming Information 

Information to program the PLA can be supplied in one 
of tvi/o formats: 

1. Punqhed 80-column cards 

2. The applicable section of this data sheet (manual 
entry of information). 



PUNCHED CARDS 

CARD 1: (Used to 'determine whether outputs are 
presented in their true or inverted form. If this card 
is not used it is assumed that all eight outputs are true.) 

Col. 1-6: DM7575 or DM8575 or DM7576 or 
DM8576. 
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PL A Programming Information (Continued) 
Col. 7-9: (Blank) 

Col 10-17: Output Data. Outputs are F8 (most 
significant) to F1 (least significant). All eight outputs 
must be specified. 

A T' in an output location indicates that the 
output is true. 

A 'C in an output location indicates that the 
output is complemented (inverted). 

Col. 18-39: (Blank) 

Col. 40-75: This space is reserved for any unique 
letters/numbers desired by the customer (special part 
number, program number, etc.). However the exact 
combination of characters must appear on all cards, 
associated with that particular device. 

Col. 76-78: (Blank) 

Col. 79-80: 00 

CARDS 2-97: Term Data Cards. Used to specify the 
input and output conditions. 

Col. 1-6: DM7575 or DIVI8575 or DM7576 or DM8576. 
Col. 7-9: (Blank) 

Col. 10-17: Output Connections. Outputs are F8, 
(most significant) to F1 (least significant). This field 
describes the outputs on which the product term 
appears. 

A '+' in one of the eight output jocations indicates 
that the term described by the card is one of the 
"OR" terms in that output. 

A '(blank)' in one of the eight output locations 
indicates that the term described by the card is not . 
one of the "OR" terms in that output. 

(Care should be exercised in punching this particular 
field; since in most cases, unless a product term is 
repeated, this field will appear as one '+' and seven 
blanks.) 

Col. 18: (Blank) 
Col. 19: = (equal sign) 
Col. 20: (Blank) 

Col. 21-34: Input Data. Inputs are 113 (most signifi- 
cant) to 10 (least significant). 

An 'H' in one of the fourteen locations indicates 
that input appears in the high state in the output 
term. 

An 'L' in one of the fourteen input locations indi- 
cates that input appears in the low state in the 
output term. 

An 'X' in one of the fourteen input locations 
indicates that input does not appear in the output 
term. 

Col. 35-39: (Blank) 

Col. 40-75: This space is reserved for any unique 
letter/number desired by the customer (special part 



number, program number, etc.). However the exact 
combination of characters must appear on all cards, 
associated with that particular device. The purpose 
of this section is to prevent mixing of cards. 

Col. 76-78: (Blank) 

Col. 79-80: Product Term Number 01 to 96. (All 96 
cards need not be used.) Zero in column 79 may be 
suppressed. 

MANUAL ENTRY 

The matrix-blank shown in this data sheet can be used in 
lieu of punched cards to submit information for pro- 
gramming the PLA. 

INSTRUCTIONS 

1. Circle the appropriate part number. In the event a 
catalog part is not being purchased, circle the closest 
catalog part number. If an electrical screen is required 
between the military and commercial devices, the 
military designation should be circled. 

2. Customer should write the name of his company. 

3. Enter the total number of unique product terms 
found in all eight outputs. Repeated terms count 
only once. 

4. Output Inverter Option. Under the appropriate output 
designation specify a T' when the high (true) level is 
desired on the output for the given input conditions. 
Specify a 'C if the complement is needed. 

5. Matrix 

a. Input data. This block is used to describe what 
comprises each of the 96 (maximum) product 
terms. In each row, opposite the appropriate 
Product Term number, information on the fourteen 

= Input Data locations is entered. Information must 
be entered on all 14 inputs. 

1) . Enter an "H" under the appropriate input 

designation if that particular input appears in 
the product term as a high (true) level. 

2) . Enter an "L" under the appropriate input 

designation if that particular input appears in 
" the product term as a low (complemented) 
level. 

3) . Enter an "X" under the appropriate input 

designation if that particular input does not 
appear in the product term. 

If less than 96 product terms are used leave all 
spaces for the unused terms blank. 

b. Output Data. This block is used to describe the 
outputs on which the product terms appear. 

1) . Enter a under the appropriate output 

designation if the product term is contained 
in that output's expression. 

2) . Leave a location blank if the product term is 

not contained in that output's expression. 
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AC Test Circuit 



DIVI7575/76 
DIVI8575/76 




1 T"' 



Switching Time Waveforms 



inverted 
output" 



NON-INVERTED 
OUTPUT 



90% 90% \ 



tPHL 



PLHp- 

\ 



FREQUENCY = 1 MHz 
DUTY CYCLE = 50% 
tr = tf = 10 ns 
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Truth Table/Order Blank 

1. PART NO. - (DM7575. DM8575, DM7576, DM8576) 

2. CUSTOMER IDENTIFICATION - 



3. TOTAL NO. OF UNIQUE PRODUCT TERMS USED - 
(Repeated Terms Count Only Once) 



F8 


F7 


F6 


F5 


F4 


F3 


F2 


F1 



















4. OUTPUT INVERTER OPTION 



5. MATRIX 



PRODUCT 
TERM 


INPUT DATA 


OUTPUT DATA 




1 1 2 


Il7 


' 1 1 


hn 


Iq 


•o 


' / 


Ir 


"O 


'4 


"0 


1-9 


' 1 


In 


F8 


F7 


F6 


F5 


F4 


F3 


F2 


F1 




1 


















































2 


















































3 


















































4 
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Truth Table/Order Blank (Continued) 



PRODUCT 
TERM 


INPUT DATA 


OUTPUT DATA 




h3 


•12 


hi 


ho 


'9 


•8 


>7 


«6 


I5 


I4 


"3 


•2 


h 


'0 


F8 


F7 


F6 


F5 


F4 


F3 


F2 


F1 
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256-Bit Programmable Read Only Memories 



General Description 

The DM7577/DM8577 is a field-programmable, 256-bit, 
read only memory organized as 32 words of 8 bits each. 
This monolithic, high-speed, transistor-transistor-logic 
(TTL) memory array is addressed in 5-bit binary with 
full on-chip decoding. An overriding memory-enable 
input is provided which, when taken high, will inhibit 
the function causing all eight outputs to remain high. 
The organization is expandable to 1,856 words of n-bits 
with no additional output buffering. 

The address of an 8-bit word is accomplished through 
the buffered binary select inputs in coincidence with a 
low logic level at the enable input. Where multiple 
DM7577/DM8577 devices are used in a memory system, 
the enable input allows easy decoding of additional 
address bits. 

Data can be electronically programmed, as desired, at 
any of the 256-bit locations of the DI\/I7577/DIVI8577 
in accordance with the programming procedure specified. 
Prior to programming, the memory contains a high-logic- 
level output condition at all 256 bit locations. The pro- 
gramming procedure open-circuits nichrome links which 
results in a low-logic-level output at selected locations. 
The procedure is irreversible and, once altered, the 



output for that bit is permanently programmed to pro- 
vide a low logic level. Outputs never having been altered 
may later be programmed to supply a low-level output. 
Operation of the unit within the recommended operating 
conditions will not alter the memory content. 

The mask-programmable DIV15488/DM7488 can be used 
to replace the DM7577/DM8577 as they are function- 
ally and mechanically identical. 



Features 

■ Field programmable for custom or prototype memories 

■ Mask-programmable DI\/I5488/DI\/I7488 is a direct 
replacement for the DM7577/DM8577 

■ Typical access time 35 ns 

■ Organized as 32 words of 8-bits each 

■ Ideal for microprogramming and code converters 

■ Open-collector outputs are easily expanded 

■ Fully-decoded buffered inputs 

■ Fully compatible with most TTL and'DTL circuits 

■ Pin compatible with SN74188A 



Connection Diagram 



ENABLE , • 

6 E 



P C B A 



OUTPUT 
Y8 





15 


14 


13 


12 


11 


10 


9 


\ 


\ 















1 2 3 4 5 6 7 I 8 

Y1 Y2 Y3 Y4 Y5 Y6 / Y7 GNO 

OUTPUTS 



7577(J);8577(J), (N) 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DIVI75/85 


UNITS 


, 77 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 




2 


V 


V|L 


Low Level Input Voltage 




0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, 1, =-12 mA 


-1.5 


V 


'oh 


High Level Output Current 


Vcc = Min,V,H = 2V 
V,L =0.8V, VoH =5.5V 


100 


ma 


iOL 


Low Level Output Current 




12 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H = 2V 
V|L = 0.8V, loL = 12 mA 


0.4 


V 


l| 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V, = 5.5V 


1 


mA 


l|H 


High Level Input Current 


Vcc = Max, V, = 2.4V 


40 


mA 


IlL 


Low Level Input Current 


Vcc = Max, V, =0.4V 


-1 


mA 


'CCH 


Supply Current, Outputs High 


Vcc = Max(2) 


50 80 


mA 


'CCL 


Supply Current, Outputs Low 


Vcc = Max(3) 


82 110 


mA 



Notes , 

(1) All typical values are at Vcc ~ and T/\ = 25°C. 

^2) IcCH is measured with all inputs at 4.5V, all outputs open. 

(3) ICCL 's measured with enable input grounded, all other inputs at 4,5V, and all outputs open. The typical value shown is for the worst-case 
condition of all eight outputs low at one time. This condition may not be possible after the device has been programmed. 



Switching Characteristics Vcc 5V, T^ = 25°C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM75/85 
77 

MIN TYR MAX 


UNITS 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Enable 


Any 


Cl =30pFto GND 
Rli = 400^2 to Vcc 
Rl2 = 600n to GND 


22 35 


ns 




Propagation Delay Time, 
High-to-Lovv Level Output 


Enable 


Any 


15 35 


ns 


Vlh 


Propagation Delay Time, 
Low-to^High Level Output 


Select 


Any 


35 50 


ns 


^PHL 


Propagation Delay Time, 
High-to-Low Level Output 


Select 


Any 


35 50 


ns 
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Programming Procedurer 



1. Apply steady-state supply voltage (Vcc = 5.0V, 
GND = OV),,and address the word to be programmed 
with specified input voltages. 



The bit programmed may be verified by checking 
the output for a low logic level after the enable input 
reaches a low logic level. 



2. Disable the outputs by applying a high. logic level to 
the enable input. 

3. Only one bit location is programmed at a time. Open 
circuit all outputs except the one to be programmed 
as a low logic level. 

4. Apply the specified programming pulse to the output 
to be programmed. The recommended pulse width 
is 1 .0 ms. 



5. Repeat steps 2 through 4 for each output of this 
address to be programmed as a low level, 

6. Advance to next address location and repeat steps 
2 through 5. 



Recommended Conditions for Programming 



COWDITIONS 


mm 


TYP 


MAX 


UNITS 


Supply Voltage, Vcc 


5.0 




5.5 


V 


Input Voltage 


Low Level 


0 




0.5 


V 


High Level 


2.4 




5.0 


V 


Programming Pulse Amplitude 


20 




22 


V 


Programrning Pulse Rise Time 


1.0 


5.0 


^10 ' 


lus 


Programming Pulse Current Limit 


100 




200 


mA 


Programming Pulse Width 


10 


20 


50 


ms 


Case Temperature 


25 




75 


°C 



AC Test Circuit and Switching Time Waveforms 



FROM 
OUTPUT , 
UMDER 
TEST 



Ci includes probe and jig capacitance. 



tPLH 



tPHL 



tpHL 



tPLH 



Input waveforms are supplied by pulse generators having the following charaeteristics: 
tf < 10 ns, tf < 10 ns, PRR » 1 MHz, PDC = 50%, Amplitude * 3.0V, and Zp = 50X2. 
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TRI-STATE 256-Bit Programmable Read Only Memories 



General Description 



The DM7578/DM8578 is a field-programmable, 256-bit, 
read only memory organized as 32 words of 8 bits each. 
This monolithic, high-speed, transistor-transistor-logic 
(TTL) memory array is addressed in 5-bit binary with 
full on-chip decoding. An overridihg memory-enable 
input is provided which, when taken high, will inhibit 
the function causing all eight outputs to remain in the 
high impedance (Z) state. 

The address of an 8-bit word is accomplished through 
the buffered binary select inputs jn coincidence with a 
low logic level at the enable input. Where multiple 
DI\/i7578/DM8578 devices are used in a memory system, 
the enable input allows easy decoding of additional 
address bits. The TRI-STATE outputs eliminate the 
need for external pull-up resistors, and provide good 
capacitance drive capability. 

Data can be electronically programmed, as desired, at 
any of the 256-bit locations of the DM7578/DM8578 
in accordance with the programming procedure specified. 
Prior to programming, the memory contains a high-logic- 
levei output condition at all 256 bit locations. The pro- 
gramming procedure open-circuits nichrome links which 
results in a low-logic-level output at selected locations. 



The procedure is irreversible and, once altered, the out- 
put for that bit is: perrrianently programmed to provide a 
low logic level. Outputs never having been altered may 
later be programmed to supply a low-level output. 
Operation of the unit within the recommended operating 
conditions will not alter the memory content. 

The mask-programmable DM7598/DM8598 can be used 
to replace the blV|7578/DM8578 as they are function- 
ally>and mechanically identical. 

Features 

■ Field programmable for custom or prototype memories 

■ Mask-programmable DI\/I7598/DM8598' is a direct 
replacement for the DM7578/DM8578. 

■ Typical access time 35 ns 

■ Organized as 32 words of 8-bits each 

■ Ideal for microprogramming and code converters 

■ TRI-STATE outputs are easily expanded 

■ Fully-decoded buffered inputs 

■ Fully compatible with most TTL and DTL circuits 

■ Pin compatible with SN74188A 



Connection Diagram 



Vcc G E DC 



1 2 3 4 5 6 7 js 

Y1 Y2 Y3 Y4 Y5 Y6 Y7 GND 

OUTPUTS 
7578(J); 8578(J), (N) 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DI\/l75/85 


UNITS 


78 


MIN TYP(1) MAX 




High Level Input Voltage 




z 


V 




Low Level Input Voltage 




0.8 . 


V 


V, 


.Input Clamp Voltage 


Vcc = Min, l| =-12 mA 


-1.5 


V 


'oh 


High Level Output Current 




DIVI75 


-2.0 


mA 




DM85 


-5.2 


VoH 


High Level Output Voltage 


Vcc = M!n, V,H =2V 
V,L = 0.8V, loH = Max 


2,4 


V 


lOL 


Low Level Output Current 




12 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L =0.8V, loL = 12 mA 


0.4 


V 


lo(OFF) 


Off State (High Impedance 
State) Output Current 


Vcc = Max 
V,H =2.0V 


Vq = 0.4V 


-40 


UlA 


Vq = 2.4V 


40 


h 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V| = 5.5V 


1 


mA 


liH 


High Level Input Current 


Vcc = Max, V, = 2.4V 


40 


juA 


Ul 


Low Level Input Current 


Vcc = Max, V| = 0.4V 


-1 


mA 


'os 


Short Circuit Output Current 


Vcc=. Max(2) 


-30 -70 


mA 


Iqc 


Supply Current 


Vcc = Max(3) 


82 no 


mA 



Notes 

(1) All typical values are at Vqq = 5V and Ta = 25°C. 

(2) Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

(3) Ice is measured with all inputs at 4.5V, all outputs open. 



Switching Characteristics Vcc = 5V, T^ = 25° C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM75/85 
78 

MIN TYP MAX 


UNITS 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Select 


Any 


Cl = 50 pF 
Rl =40012 


35 50 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Select 


Any 


35 50 


ns 




Output Enable Time to 
High Level 


Enable 


Any 


19 35 


ns 


tZL 


Output Enable Time to 
Low Level 


Enable 


Any 


17 35 


ns 


tHZ 


Output Disable Time from 
High Level 


Enable 


Any 


Cl = 5pF 
RL=400n 


11 35 


ns 


tLZ 


Output Disable Time from 
Low Level 


Enable 


Any 


21 35 


ns 
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DM75/ DM8578 



Programming Procedure 



1. Apply steady-state supply voltage {Vcc = 5.0V, 
GND = OV) and address the word to be programmed 
with specified input voltages. 

2. Disable the outputs by applying a high logic level to 
the enable input. 

3. Only one bit location is programmed at a time. Open 
circuit all outputs except the one to be programmed 
as a low logic level. 

4. Apply the specified programming pulse to the output 



to be programmed. The recommended pulse width is 
1.0 ms. 

The bit programmed may be verified by checking the 
output for a low logic level after the enable input 
reaches a low logic level. 

5. Repeat steps 2 through 4 for each output of this 
address to be programmed as a low level. 

6. Advance to next address location and repeat steps 2 
through 5. 



Recommended Conditions for Programming 



CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


Supply Voltage (Vcc) 


5 




5.5 


V 


Input Voltage 


Low Level 


0 




0.5 


V 


High Level 


2.4 




5 


V 


Programming Pulse Amplitude 


20 




22 


V 


Programming Pulse Rise Time 


1 


5 


10 


MS 


Programming Pulse Current Limit 


100 




200 


mA 


Programming Pulse Width 


10 


1.0 


50 


ms 


Case Temperature 


25 




75 


°C 



AC Test Circuit and Switching Time Waveforms 



Vcc 



TEST 
POINT 



FROM 
OUTPUT 
UNDER " 
TEST 



C|^ includes probe and jig capacitance. 
All diodes are 1N3064. 



SELECT 
INPUT 



1.5V 



5 



h 



.5V 



Ln-tpLH- 



0.5V 



Input waveforms are supplied by pulse generators having the following characteristics: 
tf < 10 ns. tf < 10 ns, PRR = 1 MHz, PDC - 50%, Amplitude = 3.0V and Zq - 50S2 
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TRI-STATE 16 K Read Only Memories 



General Description 

The DM8581 is a 16,384-bit, bipolar, mask-programmable 
ROM organized as 1024, 16-bit words. Ten address inputs 
select the desired one-of-1024 words. All ten address 
inputs, and two of the three enable inputs have a latch 
feature. The latch function is qontrolled by the strobe 



input. The three enable lines are used, to either enable 
or disable the circuit. TRI-STATE outputs allow for 
expansion to greater number of words without sacrifice 
in speed as would be the case with open-collector 
outputs. 



Connection Diagram 

OUTPUTS ADDRESS 

Vcc A8 A9 WC NC 16 15 14 13 12 11 10 9 CE2 NC NC CE 1 A2 A1 AO 



{40 


39 


38 I37 Ise 


35 


34 


33 


32 


31 


30 


29 


28 


27 I26 I25 


24 


23 


22 


21 


















































































1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 |15 |16 |17 |18 


19 |20 



A7 A6 AS A4 A3 ST 1 2 3 4 5 6 7 8 NC NC NC NC EN GND 



ADDRESS OUTPUTS 

8581(D), (N) 



Truth Table 



CE 1 


CE 2 


ST 


CE 1 


CE 2 


EN 


ST 


OUTPUT 


t 


t 


t 


t+1 


t+1 


t+1 


t+1 


t+1 


X 


X 


X 


L 


L 


L 


H 


Read stored data for add 
inputs at t+1 


X 


X 


X 


H 


X 


X 


H 


Hi-Z 


X 


X 


X 


X 


H 


X 


H 


Hi-Z 


X 


X 


X 


X 


X 


H 


H 


Hi-Z 


L 


L 


H 


X 


X 


L 


L 


Read stored data for add 
inputs at t 


H 


X 


H 


X 


X 


X 


L 


Hi-Z 


X 


H 


. H 


X 


X 


X 


L 


Hi-Z 


X 


X 


X 


X 


X 


H 


L 


Hi-Z 
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Eiectrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DIVI85 


UNITS 


81 


MIM TVPM^ MAV 


V|H 


High Level Input Voltage 


Vcc = Min 


2 


V 




Low Level Input Voltage 


Vcc = Min 


0.8 


V 


V, 


Input Clamp Voltage 


Vcc = Min, l| =-12 mA 


-1.5 


V 


•oh 


High Level Output Current 




-400 


ma 


VOH 


High Level Output Voltage 


Vcc = Min/loH =-400mA 


2.4 


V 


lOL 


Low Level Output Current 




6 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, Iql = 6 mA 


0.45 


V 


lo(OFF) 


Off State (High Impedance State) 
Output Current 


Vcc ^ Max 


Vo =0.4V 


-40 


ma 


Vo = 2.4V 


40 


«l 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V| = 5.5V 


1 


mA 


l|H 


High Level Input Current 


Vcc = Max V| = 2.4V 


40 


mA 


l|L 


Low Level Input Current 


Vcc = Max, V| = 0.4V 


-0.8 


mA 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-15 -50 


mA 


'cc 


Supply Current 


Vcc ~ Max 


115 160 


mA 



Notes 

(1) All typical values are at Vqc = 5V, T/x = 25°C, 

(2) Not more than one output should be shorted at a time. 

(3) Tentative data 



Switching Characteristics 













DM85 






PARAMETER 


FROM 


TO 


CONDITIONS 


81 


UNITS 












MIN 


TYP 


MAX 




tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Address 


Output 






200 


450 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Address 


Output 


Cl = 50pF 




150 


450 


ns 


tZH 


Output Enable Time to High Level 






Rl =60012 




40 


80 


ns 


tZL 


Output Enable Time to Low Level 










70 


165 


ns 


ts 


Address, Chip Enable (CE) Set-Up Time 








30 


10 




ns 


tH 


Address, Chip Enable (CE) Hold Time 








30 


10 




ns 


tHZ 


Output Disable Time from High Level 






Cl = 5pF 




20 


50 


ns 


tLZ 


Output Disable Time from Low Level 






Rl =60012 




40 


60 


ns 


tw 


Minimum Strobe Pulse Width 








40 


20 




ns 


tST 


Strobe Access Time 










250 


450 


ns 
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Logic Diagram 



DM8581 



AC Test Circuit 



n 



CE2 



ADD 
(NV 




LATCH 


















ADD 








INV 








AND 




128X128 




1/128 




MEMORY ARRAY 




DECODER 






LATCH 



















1/8 




1/8 




DECODER 




DECODER 




01 




02 




016 


la, 


1(8) 




1(35 



T 



— H^' 



All diodes are FD100 



Switching Time Waveforms 

(A) 



ENABLE 



(B) 



^tPLH 

^ ' -i.E 

1.5V 

-*-tpnL OUTPUTS 



0.5V 



ITT 



(C) 



1.5V- 
ACTUAL "0" ^ 
VOLTAGE ' 

S 

ACTUAL "1" 
VOLTAGE ' 
1.5V- 





M.5V 
tLZ 


0.5V 




3 







t 0.5V 
1 




> 






tHZ 


^ h 



(D) 



ADDRESS INPUT, 
ENABLE INPUT 



1.5V 

\ - — 



J 



f = 1 MHz 

tf = tf <10ns(10%to90%) 
Duty Cycle = 50% 



r 
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DM75/DM8590,DM76/DM86L90 



8<Bit Parallel In/Serial Out Shift Registers 



General Description 

These are 8-bit serial shift registers which shift the data 
in the direction of toward Qh when clocked. Parallel- 
in access is made available by eight individual direct data 
inputs, which are enabled by a low level at the shift/load 
input. These registers also feature gated clock inputs and 
complementary outputs from the eighth bit. 

Clocking is accomplished through a 2-input NOR gate, 
permitting one input to be used as a clock-inhibit 
function. Holding either of the clock inputs high inhibits 
clocking, and holding either clock input low with the 
Idad input high enables the other clock input. The 
clock-inhibit input should be changed to the high level 
only while the clock input is high. Parallel loading is 
inhibited as long as the load input is high. Data at the 



parallel inputs are loaded directly into the register on a 
high-to-low transition of the shift/load input, regardless 
of the logic levels on the clock, clock inhibit, or serial 
inputs. 

Features 

■ Complementary outputs 

■ Direct overriding load (data) inputs 

■ Gated clock inputs 

■ Parallel-to-serial data conversion 



TYPE TYPICAL FREQUENCY 



90 20 MHz 

L90 14 MHz 



TYPICAL 
POWER DISSIPATION 

200 mW 
30 mW 



Connection Diagram 



Truth Table 



PARALLEL INPUTS 



OUTPUT GNO 



PARALLEL INPUTS 



7590(J), (W); 8590(J), (N), (W); 
76L90/86L90(J), (N), (W) 



INPUTS 


INTERNAL 


OUTPUT 
Qh 


SHIFT/ 


CLOCK 


CLOCK 


SERIAL 


PARALLEL 


OUTPUTS 


LOAD 


INHIBIT 


A . . . H 


Qa 


Qb 


L 


X 


X 


X 


a . : . h 


a 


b 


h 


H 


L 


L 


X 


X 


Qao 


Qbo 


Qho 


H 


L 


t 


H 


X 


H 


Qao 


Qgh 


H 


L 


t 


L 


X 


L 


QAn 


Qgo 


H 


H 


t 


X 


X 


Qao 


Qbo 


Qho 



H = High Level (steady state), L = Low Level (steady state) 

X = Don't Care (any input, including transitions) 

t = Transition from low-to-high level ' 

a . . . h = The level of steady-state input at inputs A through H, respectively. 

Q/\0, QbO' ^HO °^ ^A' ^B' o"" Qh< respectively, before the indicated 

steady-state input conditions were established. 

^Ah' ^Gn ~ The level of Qa or Qq, respectively, before the most recent t transition 
of the clock. 



Logic Diagram 



PARALLEL INPUTS 




SERIAL nO) 
INPUT 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM75/85 


DM76L/86L 


UNITS 


90 


L90 


MIN TYP(I) MAX 


MIN TYP(I) MAX 


V|H 


High Lfivel Input Voltage 




2 


2 


V 


V,L 


Low Level Input Voltage 




0.8 


0.7 


V 


V, 


input Clamp Voltage 


Vcc=Min, l,=-12mA 


-1.5 


N/A 


V 


■oh 


High Level Output Current 




-800 


-200 


mA 


VoH 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V,|_ = Max, Iqh Max 


2.4 


2.4 


V 


Iql 


Low Level Output Current 




DM75, DM76 


16 


2 


mA 


DM85, DM86 


16 


3.6 


Vol 


Low Level Output Voltage 


Vcc = Min, V|H = 2V 
V|L = Max, Iql = Max 


DM75, DM76 


, 0.2 0.4 


0.3 


V 


DM85, DM86 


0.2 0.4 


0.4 


l| 


Input Current at Maximum Input Voltage 


Vcc = Max, V| = 5.5V 


1 


0.1 


mA 


l|H 


High Level Input Current 


Load Input 


Vcc = Max, V| = 2.4V 


80 


30 


ma 


Other Inputs 


40 


10 


"IL 


Low Level Input Current 


Load Input 


Vcc = Max, 


V, =0.3V !( DM 76/86) 


-3.2 


-0.54 


mA 


Other Inputs 


V| = 0.4V ,(DM75/85) 


-1.6 


-0.18 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


:DM75, DM76 


-20 -55 


-3 -9 -15 


mA 


,DM85, DM86 


-18 -55 


-3 -9 -15 


Ice 


Supply Current 


Vcc = Max(3) 


40 63 


9.5 


mA 



Notes 

(1) All typical values are at Vcc = 5V, = 25°C. 

(2) Not more than otue output should be shorted at a time. 

(3) With the outputs open, clock inhibit and shift/load at 4.5V, and a clock pulse applied to the clock input. Ice is measured first with the 
parallel inputs at 4.5V, then with the parallel inputs grounded. 



Switching Characteristics Vcc = 5V, = 25°C 







FROM 
(INPUT) 


TO 
(OUTPUT) 


DM75/85 


DM76L/86L 






PARAMETER 


90 


L90 


UNITS 






CONDITIONS 


MIN 


TYP 


MAX 


CONDITIONS 


MIN 


TYP 


MAX 




^IVIAX 


Maximum Clock Frequency 






14 


20 






6 14 


MHz 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Load 


Any 






34 


50 




44 88 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 






42 


60 






62 


124 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 


Any 






26 


40 






35 


70 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Cl = 15 pF 

Rl =^4oon 




35 


50 


Cl =50pF 
Rl =4 kn 




50 


100 


ns 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


H 


Qh 




25 


40 




33 


66 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 






36 


50 






56 


112 


ns 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


H 








25 


40 . 






33 


66 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 






36 


50 






56 


112 


ns 


tW(CLOCK) 


Width of Clock Input Pulse 








35 


25 






100 ■ 


ns 


tW(LOAD) 


Width of Load Input Pulse 








35 


24 






100 


ns 


tSETUP 


Parallel Input Setup Time 








25 


10 






44 


22 




ns 


tSETUP 


Serial Input Setup Time 








40 


23 






44 


22 




ns 


tHOLD 


Hold Time at Any Input 








5 




10 


ns 
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Timing Diagram 



TYPICAL SHIFT, LOAD AND INHIBIT SEQUENCES 

"«JiJijnjijnjiJijnjnjijnj~i_ 



CLOCK INHIBIT 
SERIAL INPUT 



' L 












_l 




L 










L 






H 1 




L 




r 


H 1 




H 1 














1- INHIBIT 


SERIAL SHIFT 



AC Test Circuit and Switching Time Waveforms 



OUTPUT Vcc 



Notes 

(1) The eight data inputs and the clocl< inhibit input are low. Results 
are monitored at output Qh at tp+y. 

(2) The input pulse generators have the following characteristics: 
tr < 10 ns, tf < 10 ns, PRR < 1 MHz, duty cycle < 50%, 



^OUT 



5on. 



^3V 

/(DISABLE W 
/ CLOCK IS H 
mJ- nv 



F AND H 
INPUTS 
(SEE NOTES 1 AND 2) 



I f—- tsETUP -H 
V K <WIL0AD1 /" 



'ICLOCK)-H 



\ 



f 



f v 



V 



V 



Notes 

(1) The remaining six data inputs and the serial input are low. 

(2) Prior to test, high level data is loaded into H input. 

(3) The input pulse generators have the following characteristics: tr < 10 ns, tf < 10 ns, PRR < 1 MHz, duty cycle < 
50%, Zqut ^0^- ^MAX. vary clock PRR. 
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DM75/DM8595,DM77/DM8795 



4096-Bit Read Only Memories 



General Description 

The DM7595/DM8595 and 'dM7795/DM8795 are 4096- 
bit, bipolar, mask-programmable ROMs organized as 512 
eight-bit words. Nine address inputs select the desired 
one-of-512 words. Four enable lines are used to either 
enable or disable the circuit. The two devices differ in 
the enable logic. Truth tables and logic diagrams for 
each device are shown below. Open collector outputs 
allow for expansion to a greater number of words. 



Features 

■ Series 54/74 specification compatibility 

■ Pin compatible with Monolithic Memories 5240/6240 

■ Typical address time 80 ns 

■ Open collector outputs 



Connection Diagram 

ENABLES 



Vcc A8 NC El E2 E3 E4 08 07 06 05 04 
1 24 23 22 21 20 19 18 17 16 15 14 13 




A7 A6 A5 A4 A3 , A2 A1 AO 01 02 03 GND 
SELECT OUTPUTS 



Logic Diagram 



1/64 
DECODE 



^ omm 

I^SEE LOGIC BELOW' 

r DIV17795 "T. 
j^SEE LOGIC BELOW 



7595(J); 8595(J), (N); 
7795(J); 8795(J), (N) 

Logic Diagrams and Truth Tables for Enable Circuitry 



64 X 64 MEMORY ARRAY ' 



(23) 






(1) 


(2) 








DM7595/DM8595 



DM7595/DM8595 



I E4im 
I E3H 
I E2l2i 
I ElM 
I 



El 


E2 


E3 


E4 


OUTPUT 


L 


L 


L 


L 


Read Stored Data 


H 


X 


X 


X 


H 


X 


H 


X 


X 


H 


X 


X 


H 


X 


H 


X 


X 


X 


H 


H 



X = Don't Care 

ENABLE = El • • E3 • E4 



DM7795/DM8795 




DM7795/DM8795 



El 


E2 


E3 


E4 


OUTPUT 


L 


L 


H 


H 


Read Stored Data 


H 


X 


X 


X 


H 


X 


H 


X 


X 


H 


X 


X 


L 


X 


H 


X 


X 


X 


L 


H 



X = Don't Care 

ENABLE = El • E2 • E3 • E4 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


COIMDITIONS 


DM75/85, DM77/i87 
95 

MIN TYP(I) MAX 


UNITS 


* In , 


High Level Input Voltage 


Vcc ~ l^i" 


2.0 


V 


ViL 


Low Level Input Voltage 


Vcc = Min 


0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, 1, =-12 mA 


-1.5 


V 


'OM 


High Level Output Current 


Vcc = Max, Vo = 5.5V 


100 


IJlA 


lOL 


Low Level Output Current 




12 


, mA 


Vol 


Low Level Output Voltage 


Vcc ~ Min, Iq = 12 mA 


0.4 


V 


h 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V, = 5.5V 


1 


mA 


l|H 


High Level Input Current 


Vcc = Max, V| = 2.4V 


40 


ma 


l|L 


Low Level Input Current 


Vcc = Max, V, = 0.4V 


-1.0 


mA 


•cc 


Supply Current 


Vcc = Max 


103 158 


mA 



Notes 

(1) All typical values are at Vqc = 5V at = 25°C. 



Switching Characteristics Vcc = 5V, T^ = 25° C 



PARAMETER 


PARAMETER 


TEST 


DM7595,DM7795 


DM8595,DM8795 


UNITS 


CONDITIONS 


CONDITIONS 


.MIN TYP 


MAX 


MIN 


TYP 


MAX 


tPLH 


Propagation Delay Time, - 
Low to High Level Output 


Access Time from 
Address 




80 


150 


80 120 


ns 


tpHL 


Propagation Delay Time, 
High to Low Level Output 


Access Time from 
Address 


Cl = 30pF 


80 


150 




80 


120 


ns 


tPLH 


Output Disable Time to 
High Level 


Disable Time from 
Memory Enables 


Rl =400^2 


60 


120 




60 


90 


ns 


tPHL 


Output Enable Time to 
Low Level 


Access Times from 
Memory Enables 




60 


120 




60 


90 


ns 
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80-Colunrin Card Program Data Format 

Col. 1-3: 3 Character ID code (any 3 alpha-numeric 
characters). Must be the same on all cards associated with 
a particular pattern, but different for the ID code used 
on other patterns. The purpose of this code is to pre- 
vent mixing of dards. 
Col. 4: (Blank) 

Col. 5-12: Word Data. Order is 08 (most significant) 
to 01 (least significant). Note 1. Characters-For TTL 
high level are: H or 1. Characters— For TTL low are L 
or 0. "Don't Care" is X. 
Col. 13: (Blank) 

Coi. 14-21: Word Data-same format as 5-12. 

Col. 22: (Blank) 

Col. 23-30: Word Data 



Col. 31: (Blank) 

Col. 32-39: Word Data 

Col. 40: (Blank) 

Col. 41-48: Word Data 

Col. 49: (Blank) 

Col. 50-57: Word Data 

Col. 58: (Blank) 

Col. 59-66: Word Data 

Col. 67: (Blank) 

Col. 68-75: Word Data 

Col. 76-78: (Blank) 

Col. 79-80: Card sequence number. 1 to 64. Leading 
zeros may be punched or suppressed. (Note 2) 



Notes 

(1) The words are listed in sequence beginning on the f irst card .with the word associated with address 0 and ending on the last card 
with the word associated with address 51 1 . Address input A8 is the most significant; AO, the least significant. 

(2) Card sequence numbers reference a specific group of 8 words, I.e.: 
Card 01 : Word address 0 to 7 

Card 02: Word address 8 to 15 
Card 03: Word address 16 to 23 



Card 64: Word address 504 to 51 1 . 

AC Test Circuit 



OUTPUT 
DEVICE . 
UNDER ^ 
TEST 



fr 



Switching Time Waveforms 



^ ^1.5V 




Input waveforms are supplied by pulse generators having the following characteristics: 
t < 10 ns. tf < 10 ns, PRR, = 1 MHz, Amplitude = 3.0V, PDC = 50%, and Zq = 50^. 
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TRI-STATE 4096-Bit Read Only Memories 



General Description 

The DM7596/DM8596 and DM7796/DM8796 are 4096- 
bit, bipolar, mask-programmable ROMs organized as 512 
eight-bit words. Nine address inputs select the desired 
one-of-512 words. Four enable lines are used to either 
enable or disable the circuit. The two devices differ in 
the enable logic. Truth tables and logic diagrams for each 
device are shown below. TRI-STATE outputs allow for 
expansion to greater numbers of words without sacrifice 
in speed as would be the case with open-collector 
outputs. 



Features 

■ Series 54/74 specification compatibility 



Pin compatible with Monolithic Memories MM5241/ 
MM6241 , 



■ Typical address time 

■ TRI-STATE outputs 



80 ns 



Connection Diagram 

ENABLES 



A8 IMC El E2 E3 E4 
23 22 



07 06 05 04 



A5 A4 A3 A2 A1 AO 01 02 03 GI\ID 
SELECT OUTPUTS 



7596(J); 8596{J). (N); 
7796(J);8796(J), (N) 



Logic Diagram 



1/64 
DECODE 



64X 64 MEMORY ARRAY 



Ij^SEE LOGIC BELOW" 

n DM7596 "~[ 
jJSEE LOGIC BELOW" | 




Logic Diagrams and Truth Tables for Enable Circuitry 

DM7596/DM8596 



. (18) 




I 1 



DM7796/DM8796 
. (18)r 




DM7596/DM8596 



El 


E2 


E3 


E4 


OUTPUT 


L 


L 


L 


L 


Read Stored Data 


H 


X 


X 


X 


Hi - Z 


X 


H 


X 


X 


Hi - Z 


X 


X 


H 


X 


Hi - Z 


X 


X 


X 


H 


'Hi - Z 



X = Don't Care 

ENABLE = El • E2 • E3 • E4 
DM7796/DM8796 



El 


E2 


E3 


E4 


OUTPUT 


L 


L, 


H 


H 


Read Stored Data 


H 


X 


X 


X 


Hi - Z 


X 


H 


X 


X 


Hi - Z 


X 


X 


L' 


X 


Hi - Z 


X 


X 


X 


L 


Hi - Z 



X = Don't Care 

ENABLE = E1 • E2 • E3 • E4 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


nM7R/8R riM77/87 


UNITS 


96 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 


Vcc = Min 


2.0 


V 


V|L 


Low Level Input Voltage 


Vcc = Min 


0.8 


V 


Vi 


Input Clamp Voltage 


Vcc = Min, !| =-12 mA 


-1.5 


V 


'oh 


High Level Output Current 




-2 


mA 


VOH 


High Level Output Voltage 


Vcc = Min, Iq = -2 mA 


2.4 


V 


'OL 


Low Level Output Current 




12 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, Iq = 12 mA 


0.4 


V 


'O(OFF) 


Off -State (High Impedance 
State) Output Current 


Vcc ~ Max 


Vo = 0.4V 


-40 


ma 


Vo = 2.4V 


40 


'l 


Input Current at Maximum 
Input Voltage 


Vcc = Min, V| = 5.5V 


1 


mA 


hH 


High Level Input Current 


Vcc = Max, V, = 2.4V 


40 


ma 


Ul 


Low Level Input Current 


Vcc = Max, V, = 0.4V 


-1.0 


mA 


'os 


Output Short Circuit Current 


Vcc = Max(2) 


-15 -70 


mA 


'cc 


Supply Current 


Vcc - Max, Inputs Grounded 


106 170 


mA 



Notes 

(1) All typical values are at V^c = 5V and T^ = 25° C. 

(2) Not more than one output should be shorted at a time. 



Switching Characteristics Vcc = 5V, = 25° C 



PARAMETER 


PARAMETER 


TEST 


DM7596,DM7796 


DM8596,DM8796 


UNITS 


CONDITIONS 


CONDITIONS 


MIN TYP 


MAX 


MIN TYP 


MAX 


tPLH 


Propagation Delay Time, 
Low to High Level Output 


Access Time from 
Address 




80 


150 


80 


120 


ns 


tPHL 


Propagation Delay Time, 
High to Low Level Output 


Access Time from 
Address 


Cl = 50 pF 


80 


150 


80 120 


ns 


tZH 


Output Enable Time to 


Access Times from 


Rl =400^2 


40 


120 


40 


90 


ns 




High Level 


Memory Enables 




tZL 


Output Enable Time 
to Low Level 


Access Times from 
Memory Enables 




60 


120 


60 


90 


ns 


tHZ 


Output Disable Time from 
High Level 


Disable Times from 
Memory Enables 


Cl = 5.0 pF 


20 


70 


20 


50 


ns 


tLZ 


Output Disable Time from 
Low Level 


Disable Times from 
Memory Enables 


Rl =400n 


25 


70 


25 


50 


ns 
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80-Column Card Program Data Format 

Col. 1-3: 3 Character ID code (any 3 alpha-numeric 
characters). Must be the same on all cards associated 
with a particular pattern, but different for the ID code 
used on other patterns. The purpose of this code is to 
prevent mixing of cards. 
Col. 4: (Blank) 

Col. 5-12: Word Data. Order is 08 (most significant) to 
01 (least significant). Note 1. Characters- For TTL high 
level are: H or 1. Characters— For TTL low are L or 0. 
"Don't Care" is X. 
Col. 13: (Blank) 

Col. 14-21: Word Data-same format as 5-12. 

Col. 22: (Blank) 

Col. 23-30: Word Data 

Col. 31: (Blank) 



DM75/DM8596;DM77/DM8796 



Col. 32-39: Word Data 

Col. 40: (Blank) 

Col. 41-48: Word Data 

Col. 49: (Blank) 

Col. 50-57: Word Data 

Col. 58: (Blank) 

Col. 59-66: Word Data 

Col. 67: (Blank) 

Col. 68-75: Word Data 

Col. 76^78: (Blank) 

Col. 79-80: Card sequence number. 1 to 64. Leading 
zeros may be punched or suppressed. (Note 2) 



Notes 

(1) The words are listed in sequence beginning on the first card with the word associated with address 0 and ending on the last card 
with the word associated with address 51 1 . Address input A8 is the most significant; AO, the least significant. 

(2) Card sequence numbers reference a specific group of 8 words, i.4.: 
Card 01 : Word address 0 to 7 

Card 02: Word address 8 to 15 
Card 03: Word address 1 6 to 23 



Card 64: Word address 504 to 51 1 




=1.5V 



=1.5V 



'oh 



Note 1: Input waveforms are supplied by pulse generators having the 
following characteristics: , 

tr < 10 ns, tf < 10 ns, PRR = 1 MHz, PDC = 50%, Amplitude = 3.0V, 
and Zq = 50n. 
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DIVI75/DM8597 



General Description 

The DM7597/DM8597 is a custom-programmed read 
only memory organized as 256 4-bit words. Selection of 
the proper word is accomplished through the eight 
select inputs. Two overriding memory enable inputs are 
provided, which when mask-programmed in one of 
three options described will cause ail four outptus to 
either read the normal memory contents or go to the 
"high impedance" state. In this state both the upper and 
lower output transistors are turned "OFF." The outputs 
may therefore be paralleled to increase word capacity; 



TRI-STATE 1024-Bit Read Only Memories 

since in the high-impedance state they present only a 
minimal load to the active output. 

Features 

■ TRI-STATE outputs 

■ Pin compatible with DM541 87/DM741 87 

■ 35 ns typical delay from address to output 

■ Can be expanded to 32,768 4-bit words by simple 
paralleling of outputs 

■ Programmable memory enable inputs 



Connection Diagram 



Vcc SELECT H ME 2 ME 1 Y1 Y2 Y3 Y4 

15 14 



SELECT 

7597U); 8597 (J), (N) 



Logic Diagram 



BINARY 
SELECT 



1 OF 32 
DECODER 



(S) (Least significant bit) 



1 OF 8 
DECODER 



Truth Table 

PROGRAMMABLE MEMORY ENABLE OPTrONS 



OPTION 


ME1 


ME2 


OUTPUTS 


1 


L 


L 


Normal 




H 


X 


Hi-Z 




X 


H 


Hi-Z 


2 


H 


H 


Normal 




L 


X 


Hi-Z 




X 


L 


Hi-Z 


3 


H 


L 


Normal 




X 


H 


Ht-Z 




L 


X 


Hi-Z 



X = Don't Care 



1024-BIT 
MEMORY 
MATRIX 



1 OF 8 
DECODER 



ffiin 



1 OF 8 
DECODER 



MEMORY. 
ENABLE 



r„ Jmei- 
eImezI 



me 1' 
ME 2- 



Y3 

Other options on memory enable gate: 



|(io) ^Jir 



1 OF 8 
DECODER 



E2— oL_y 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


LUNui 1 lUlNib 


DM75/85 


UNITS 


97 


^/IIM XVDM ll R/IAV 


V|H 


High Level Input Voltage 


Vcc=IVIin 


2.0 


V 


V|L 


Low Level Input Voltage 


Vcc = Min 


0.8 


V 


V, 


Input Clamp Voltage 


Ycc = Min, 1, =-12 mA 


-1.5 


V 


'oh 


High Level Output Current 




DM75 


-2.0 


mA 


DM85 


-5.2 


VOH 


High Level Output Voltage 


Vcc = Min, V,H =2V 
V,L =0.8V, loH = Max 


2.4 


V 


•OL 


Low Level Output Current 




16 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L =0.8V, loL = Max 


0.4 


V 


'O(OFF) 


Off State (High Impedance 
State) Output Current 


Vcc = Max 


Vo = 0.4V 


-40 

\ , 


ma 


Vo = 2.4V 


40 


l| 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V, = 5.5V 


1.0 


mA 


'iH 


High Level Input Current 


Vcc = Max, V, = 2.4V 


40 


ma 


«IL 


Low Level Input Current 


Vcc = Max, V, = 0.4V 


-1.0 


mA 


•os 


Short Circuit Output Current 


Vcc = Max(2) 


-20 -70 


mA 


'cc 


Supply Current 


Vcc = Max 


75 J 10 


mA 



Notes 

(1) All typical values are at VqC = ^V and Ta =-25°C. 

(2) Not more than one output should be shorted at a time. 



Switching Characteristics Vcc = 5V, T^ = 25°C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM75/85 
97 


UNITS 


MIN 


TYP 


MAX 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Address 


Output 


Cl =50pF 

Rl - 4oon 




31 


60 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Address 


Output 




39 


60 


ns 


tZH 


Output Enable Time to 
High Level 


Enable 


Any 




20 


30 


ns 


tZL 


Output Enable Time to 
Low Level 


Enable 


Any 




20 


30 


ns 


tHZ 


Output Disable Time from 
High Level 


Enable 


Any . 


Cl =5pF 
Rl =400r2 




20 


30 


ns 


tLZ 


Output Disable Time from 
Low Level 


Enable 


Any 




20 


30 


ns 
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DM75/DM8597 



Ordering Instructions 



Programming instructions for the DM7597 or DM8597 
are solicited in the form of a sequenced deck of 32 
standard 80-column data cards providing the informa- 
tion requested under data card format, accompanied 
by a properly sequenced listing of these cards, and the 
supplementary ordering data. Upon receipt of these 
items, a computer run will be made from the deck of 
cards which will produce a complete truth table of 
the requested part. This truth table, showing output 
conditions for each of the 256 words, will be forwarded 
to the purchaser as verification of the input data as 
interpreted by the computer-automated design (CAD) 
program. This single run also generates mask and test 
program data; therefore, verification of the truth table 
should be completed promptly. - 

Each card in the data deck prepared by the purchaser 
identifies the eight words specified and describes the 
conditions at the four outputs for each of the eight 
words. All addresses must have all outputs defined and 
columns designated as "blank" must not be punched. 
Cards should be punched according to the data card 
format shown. 

Supplementary Ordering Data 

Submit the following information with the data cards: 

a) Customer's name and address 

b) Customer's purchase order number 

c) Customer's drawing number 



Data Card Format 

Column 

1-3 Punch a right-justified integer representing the 
binary input address (00-248) for the first set 
of outputs described on the card. 

4 Punch a "-" (minus sign) 

5-7 Punch a right-justified integer representing the 
binary input address (007-255) for the last set 
of outputs described on the card. 

8-9 Blank 

10-13 Punch "H," "L," or "X" for bits four, three, 
two and one (outputs Y4, Y3, Y2, and Y1 in 
that order) for the first set of outputs specified 
on the card. H = high level output, L = low level 
output, X = output irrelevant. 

14 Blank 

15-18 Punch "H," "L," or "X" for the second set 

of outputs. 
19 Blank 



20-23 Punch "H," "L," or "X" for the third set of 

outputs. 
24 Blank 

25-28 Punch "H," "L," or "X" for the fourth set of 

outputs. 
29 Blank 

30-33 Punch "H," "L," or "X" for the fifth set of 

outputs. 
34 Blank 

35-38 Punch "H," "L," or "X" for the sixth set of 

outputs. 
39 Blank 

40-43 Punch "H," "L," or "X" for the seventh set 

of outputs. 
44 Blank 

45-48 Punch "H," "L," or "X" for the eighth set 

of outputs. 
49 Blank 

50-51 Punch a right-justified integer representing the 
current calendar day of the month. 

52 . Blank , 

53-55 Punch an alphabetic abbreviation representing 

the^current month. \ 
56 Blank 

57-58 Punch the last two digits of the current year. 
59 Blank 
60-61 Punch "DM" 
62-65 Punch 7597 or 8597 
66-70 Blank 

71 Punch 1 , 2 or 3 for memory enable option 
desired (assumed 1 if not punched). 

AC Test Circuit 



DM7597/ 

DM85S7 



Cl > IK 1 f 
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^ Proprietary DM75/DM8598 

TRI-STATE 256-Bit Read Only Memories 



General Description 

The DIVI7598/DIVI8598 is a mask-programmed 256-bit 
read only memory, organized as 32, 8-bit words. A 5-bit 
input code selects the appropriate word which then 
appears on the eight outputs. An enable input overrides 
the select inputs and blanks all outputs. 

Although the DM7598/DiVI8598 can have its outputs 
tied together for word-expansion, the outputs are not 
open-collector, but rather the familiar totem-pole output 
with the capability of being placed in a "third-state." 
This unique TRI-STATE concept allows outputs to be 
tied together and then connected to a common bus line. 
Normal TTL outputs cannot be connected due to the 
low-impedance logical "^" output current which one 
device would have to sink from the other. If, however, 
on all but one of the connected devices both the upper 
and lower output transistors are turned "OFF," then the 
one remaining device in the normal low impedance state 
will have to supply to, or sink from, the other devices 
only a small amount of leakage current. 

While it is true that in a TTL system open-collector gates 
could be used to perform the logic function of these 



TRI-STATE elements, neither waveform integrity nor 
optimum speed would J3e achieved. The low output 
impedance of the DM7598/DM8598 provides good capa- 
citance drive capability and rapid transition from the 
logical "0" to logical "1" level, thus assuring both speed 
and waveform integrity. 

It is possible to connect as many as 128 DiVI8598s to a 
common bus line and still have adequate drive capability 
to allow fan-out from the bus. 



Features 

■ TRI-STATE outputs 

■ Pin compatible with DM5488/DM7488 

■ Organized as 32 8-bit words 

■ Full internal decoding 

■ 26 ns typical access time 

■ 350 mW typical power dissipation 

■ Designed for bus-organized systems 



Connection and Logic Diagrams 



Vcc IWE E D C B A OUTPUT Y8 



1. 


.15 


14 


13 


12 




10 9 














































2 


3 


4 


5 


6 





Y1 Y2 Y3 Y4 Y5 Y6 Y7 GNO 



7598(J); 8598(J), (N) 



(10) 1^ 



B--r>o- 



c-t>o- 



D--t>0- 



1^ 



(14[J^^>0 



-l>- 



PROGRAMMING 
NOT 
SHOWN 



Mmmm 

1(9) 1(7) 1(6) 1(5)' 1(4) 1(3) 1(2) 1(1) 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM75/85 


UNITS 


98 


MINI TVPlI) MAY 


V|H 


High Level Input Voltage 


Vcc ^ 1^'" 


2 


V 


V,L 


Low Level Input Voltage 


Vcc = Min 


0.8 


c V 


V| 


Input Clamp Voltage 


Vcc = Min, 1, =-12 mA 


-1.5 


V 


•oh 


High Level Output Current 




DM75 


-2.0 


mA 


DM85 


-5.2 


VoH 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L =0.8V, loH =Max 




V 


lOL 


Low Level Output Current 




12 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min,V,H =2V 
V,L =0.8V, loL = 12 mA 


0.4 


V 


lo(OFF) 


Off-State (High Impedance State) 
Output Current 


Vcc = IVIax 


Vo = 0.4V 


-40 


ma 


Vo = 2.4V 


40 


h 


Input Current at Maximum Input 
Voltage 


Vcc = IVIin, V, = 5.5V 


1 


mA 


l|H 


High Level Input Current 


Vcc = Max, V, = 2.4V 


25 


ma 


l|L 


Low Level Input Current 


Vcc = Max, V, = 0.4V 


-1.0 


mA 


los 


Output Short Circuit Current 


Vcc = Max(2) 


-20 -70 


mA 


Ice 


Supply Current 


Vcc = Max, Inputs 
Grounded 


70 99 


mA 



Notes 

(1) All typical values are at Vcc ^V and T/^ = 25°C. 

(2) Not more than oiie output should be shorted at a time. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


PARAMETER 


CONDITIONS 


DM75 


DM85 


UNITS 


CONDITIONS 


MIN TYP 


MAX 


MIN TYP 


MAX 


tPLH 


Propagation Delay Time, 
Low to High Level Output 


Access Time from 
Address 




23 


65 


23 


50 


ns 


tPHL 


Propagation Delay Time, 
High to Low Level Output 


Access Time from 
Address 


Cl = 50pF 


29 


65 


29 ^ 


50 


ns* 


tZH 


Output Enable Time to 
High Level 


Access Time from 
Memory Enable 


Rl =400a 


16 40 


16 30 


ns 


^ZL 


Output Enable Time to 
Low Level 


Access Time from 
Memory Enable 




20 


40 


20 


30 


ns 


tHZ 


Output Disable Time from 
High Level 


Disable Time from 
Memory Enable 


Cl =5.0pF 


10 


30 


10 


20 


ns 


tLZ 


Output Disable Time from 
Low Level 


Disable Time from 
Memory Enable 


Rl =400a 


22 


45 


22 


40 


ns 
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DM75/DM8598 



AC Test Circuit and Switching Time Waveforms 





Ci includes probe and jig capacitance. 
All diodes are1IM3064. 



Note: Input waveforms are supplied by pulse generators 
having the following characteristics: t,^ < 10 ns, t3 < 10 ns, 
PRR<1.0IVIHzandZouT*50n. 

Truth Table 

A special pattern has been generated for the DM7598/DM8598. The AA pattern provides a sine look up table. The 5-bit input 
code linearly devides 90° into 32 equal segments. Each 8-bit output is therefore the sine of the angle applied. 

EXAMPLE: Input 11010 means 26/32 of 90°, or about 73°. The corresponding output 1110100 indicates (1/2 + 1/4 + 1/8 + 
1/16 + 1/64) or about 0.95, which is close to the sine of 73°. Rounding-off has not been employed, since without rounding-off, 
it is possible to extend the accuracy with additional ROMs. 



INPUTS 


OUTPUTS 


WORD 


BINARY SELECT 


ENABLE 


E 


D 


C 


B 


A 


IvTe 


Y8 


Y7 


Y6 


Y5 


Y4 


Y3 


Y2 


Y1 


0 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


1 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


H 


H 


L 


L 


2 


L 


L 


L 


H 


L 


L 


L 


L 


L 


H 


H 


L 


L 


H 


3 


L 


L 


L 


H 


H 


L 


L 


L 


H 


L 


L 


H 


L 


H 


4 - 


L 


L 


H 


L 


L 


L 


L 


L 


H 


H- 


L 


L 


L 


H 


5 


L 


L 


H 


L 


H 


L 


L 


L 


H 


H 


H 


H 


H 


L 


6 


L 


L 


H 


H 


L 


L 


L 


H 


L 


L 


H 


L 


H 


L 


7 


L 


L 


H 


H 


H 


L 


L 


H 


L 


H 


L 


H 


H 


L 


8 


L 


H 


L 


L 


L 


L 


L 


H 


H 


L 


L 


L 


L 


H 


9 • 


L 


H 


L 


L 


H 


L 


L 


H 


H 


L 


H 


H 


L 


H 


10 


L 


H 


L 


H 


L 


L 


L 


H 


H 


H 


H 


L 


L 


L 


11 


L 


H 


L 


H 


H 


L 


H 


L 


L 


L 


L 


L 


H 


H 


12 


L 


H 


H 


L 


L 


L 


H - 


L 


L 


L 


H 


H 


H 


L 


13 


L 


H 


H 


L 


H 


L 


H 


L 


L 


H 


H 


L 


■ L 


L 


14 


L 


H 


H 


H 


L 


L 


H 


L 


H 


L 


L 


L 


H 


L 


15 


L 


H 


H 


H 


H 


L 


H 


L 


H 


L 


H 


L 


H 


H 


16 


H 


L 


L 


L 


L 


L 


H 


L 


H 


H 


L 


H 


L 


H 


17 


H 


L 


L 


L 


H 


L 


H 


L 


■ H 


H 


H 


H 


L 


H 


18 


H 


L 


L 


H 


L 


L 


H 


H 


L 


L 


L 


H 


L 


H 


19 


H 


L 


L 


H 


H 


L 


H 


H 


L 


L 


H 


H 


L 


H 


20 


H 


L 


H 


L 


L 


L 


H 


H 


L 


H 


L 


H 


L 


L 


21 


H 


L 


H. 


L 


H 


L 


H 


H 


L 


H 


H 


L 


H 


H 


22 


H 


L 


H 


H 


L 


L 


H 


H 


H 


L 


L 


L 


L 


H 


23 


H 


L 


H 


H 


H 


L 


H 


H 


H 


L 


L 


H 


H 


H 


24 


H 


H 


L 


L 


L 


L 


H 


H 


H 


L 


H 


H 


L 


L 


25 


H 


H 


L 


L 


H 


L 


H 


H 


H 


H 


L 


L 


L 


H 


26 


H 


H 


L 


H 


L 


L ^ 


H 


H 


H 


H 


L 


H 


L 


L 


27 


H 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


L 


L 


L 


28 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


29 


H 


H 


H 


L 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


30 


H 


H 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L 


31 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


All 


X 


X 


X 


X 


X 


H 


Hi-Z 


Hi-Z 


Hi-Z 


Hi-Z 


Hi-Z 


Hi-Z 


Hi-Z 


Hi-Z 



X = Don't Care 



3-124 



^ Proprietary 



DM75/DM8598 



Truth Table/Order Blank 



The output levels are not shown on the truth table since the customer specifies the output condition he desires at each of the 
eight outputs for each of the 32 wo&ds (256 bits). The customer does this by filling out the Truth Table on this data sheet, 
and sending it in with his purchase order 



INPUTS 


OUTPUTS 


WORD 


BINARY SELECT 


ENABLE 


E 


D 


C 


B 


A 


iVIE 


Y8 


Y7 


Y6 


Y5 


Y4 


Y3 


Y2 


Y1 


0 


L 


L 


L 


L 


L 


L 


















1 


L 


L 


L 


L 


H 


L 


















2 


L 


L 


L 


, H 


L 


L 


















3 


L 
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Notice: This sheet must be completed and signed by an authorized representative of the 
customer's company befor-e an order can be entered. 



To be used by National only 
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, Date Received 



Authorized Representative 



Company 



Desired Part 



□ DIVI7598 
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□ DM8598 
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Ordering Instructions 

Programming instructions for tlie DIVi7598/DM8598 are 
solicited in the form of a sequenced decl< of ,32 standard 
80-column data cards providing the information 
requested under "data card format," accompanied by a 
properly sequenced listing of these cards, and the supple- 
mentary ordering data. Upon receipt of these items, a 
computer run will be made from the deck of cards 
which will produce a complete function table of the 
requested part. This function table, showing, output 
conditions for each of the 32 words, will be forwarded 
to the purchaser as verification of the input data as 
interpreted by the computer-automated design (CAD) 
program. This single run also generates mask and test 
program data; therefore, verification of the function 
table should be completed promptly. 

Each card in the data deck prepared by the purchaser 
identifies the word specified and describes the levels at 
the eight outputs for that word. All addresses must 
have all outputs defined and columns designated as 
"blank" must not be punched. Cards should be punched 
according to the data card fdrmat shown. 

Supplementary Ordering Data 

Submit the following information with the data cards: 

a) Customer's name and address 

b) Customer's purchase order number 

c) Customer's drawing number 

The following information will be furnished to the 
customer: 

a) National's part number 

b) National's sales order number 

c) Date received 

Data Card Format 

Col. 1—2: Punch a right-justified integer representing 
the positive-logic binary input address (00-31) for the 
word described on the card. 

Col. 3-4: Blank 

Col. 5: Punch "H" or "L" for output Y8. H = high- 
voltage level output, L = low-voltage level output. 

Col. 6-9: Blank 

Col. 10: Punch "H" or "L" for output Y7. 
Col. 11-14: Blank 



Col. 15: Punch "H" or "L" for output Y6. 
Col. 16-19: Blank 

Col. 20: Punch "H" or "L" for output Y5. 
Col. 21-24: Blank 

Col. 25: Punch "H" or "L" for output Y4. 
Col. 26-29: Blank 

Col. 30: Punch "H" or "L" for output Y3. 
Col. 31-34: Blank 

Col. 35: Punch "H" or "L" for output Y2. 
Col. 36-39: Blank 

Col. 40: Punch "H" or "L" for output Y1. 
Col. 41-49: Blank 



Col. 50—51: Punch a right-justified integer representing 
the current calendar day of the month. 

Col. 52: Blank 

Col. 53—55: Punch an alphabetic abbreviation repre- 
senting the current month. 

Col. 56: Blank . 

Col. 57-58: Punch the last two digits of the current 
year. 

Col. 59: Blank 

Col. 60-61: Punch "DM," 

Col. 62-66: Punch "7598" or "8598." 

Col. 67-68: Blank 

Col. 69—80: These columns may be used for any cus-^ 
tomer information or identification. 
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TRI-STATE 64-Bit Random Access Memories 



General Description 

The DIVI7599/DM8599 is a fully decoded 64-bit RAM 
organized as 16 4-bit words. The memory is addressed 
by applying a binary number to the four address inputs. 
After addressing, information may be either written into 
or read from the memory. To write, both the memory 
enable and the write enable inputs must be in the 
logical "0" state. Information applied to the four 
write inputs will then be written into the addressed 
location. To read information from the memory the 
memory enable input must be in the logical- "0" state 
and the write enable input in the logical "\" state. 
Information will be read as the complement of what 
was written into the memory. When the memory enable 
input is in the logical "V state, the outputs will go to 
the high-impedance state. This allows up to 128 
memories to be connected to a common bus line with- 



out the use of pull-up resistors. All memories except one 
are gated into the high impedance state while the one 
selected memory exhibits the normal low impedance 
output characteristics of TTL. 



Features 

■ TRI-STATE outputs 

■ Same pin-out as DM5489/DM7489 

■ Organized as 16, 4-bit words 

■ Expandable to 2048, 4-bit words without additional 
resistors (Dl\/I8599 only) 

■ Typical access from chip enable 20 ns 

■ Typical access time 28 ns 



Connection Diagram 



Truth Table 



MEMORY 
ENABLE 


WRITE 
ENABLE 


OPERATION 


OUTPUTS 


L 


L 


Write 


Hi-Z ■ 


L 


H 


Read 


Complement of Data 








Stored in Memory 


H 


X 


Hold 


Hi-Z 



7599(J); 8599(J), (N) 



Logic Diagram 



ADDRESS 
INPUTS 



DATA 
INPUTS 



Vcc = (16) 
GND = (8) 



I AO 



AO— n 

A3— J 
AO— 1 
A3— r— 



1^ 



7O 



AO— I 
A3— « 





MEMORY 
CELL 
BIAS NETWORK 



SENSE 
OUTPUTS 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIOIMS 


DM75/85 


UNITS 


99 


IVIIIM lYrn; IVIAa 


V|H 


High Level Input Voltage 


Vcc l^i" 


2 


V 


Vii 


Low LgvgI Input Volt396 


Vcc = IVlin 


0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, 1, = -12 mA 


-1.5 


V 


•oh 


High Level Output Current 




DIV175 


-2.0 


mA 


DIV185 


-5.2 


VOH 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L = 0.8V, Iqh = Max 


2.4 


V 


'OL 


Low Level Output Current 




12 


mA 


''OL 


Low Level Output Voltage 


Vcc = Min, V|H = 2V 
V,L =0.8V, loL = 12 mA 


0.4 


V 


lo(OFF) 


Off State (High Impedance 
State) Output Current 


Vcc Max 


Vo = 0.4V 


. -40 , 


/iA 


Vq = 2.4V 


40 


h 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V| - 5.5V 


1 


mA 


»IH 


High Level Input Current 


Vcc = Max, V| = 2.4V 


40 


iuA 


'IL 


Low Level Input Current 


Vcc = Max, V| = 0.4V 


-1.6 


mA 


•os 


Short Circuit Output Current 


Vcc = Max(2) 


-30 -70 


mA 


'cc 


Supply Current 


Vcc ~ Max 


80 120 


mA 



Notes: ^ 

(1) All typical values are at Vqc = 5V and T^ = 25°C. 

(2) Not more than one output should be shorted at a time. 



Switching Characteristics Vqc = 5V, = 25°C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM75/85 
99 

MIN TYP MAX 


UNITS 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Address 


Output 


Cl = 50 pF 
Rl -400^2 


27 45 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Address 


Output 


28 45 


ns 


tZH 


Output Enable Time to 
High Level 


ME 


Output 


14 20 


ns 


tZL 


Output Enable Time to 
Low Level 


ME 


Output 


19 30 


ns 


tH2 


Output Disable Time from 
High Level 


ME 


Output 


Cl = 5pF 
Rl =40012 


12 20 


ns 


tLZ 


Output Disable Time from . 
Low Level 


ME 


Output 


21 30 


ns 


- tSETUP 


Setup Time 


Address 






0 -17 


ns 


Data 


0 -15 


tHOLD 


Hold Time 


Address 


5-7 


ns 


Data 


0 -14 


twp 


Write Enable Pulse Width 


40 23 


ns 


tSR 


Sense Recovery Time 


42 60 


ns 
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Typical Performance Curves 
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Test Circuit 

TEST CIRCUIT FOR DELAY VS LOAD CAPACITANCE 

I 1 

5.0V 



STORED 
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TANCE 



> 30 

<£ 

a 20 



















































































































































































-t 
















































^PLH III 
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Note: In a typical application the output of the TRI-STATE 
memories might be wired together and one would be switching 
to the low impedance state at the same time the circuit previously 
selected would be switching back into the high impedance state. 
The measurements of delay versus load capacitance were made 
under conditions which simulate actual operating conditions in 
an application. (See test circuit.) 



ONE TTL LOAD 
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AC Test Circuit 



-w- 



Ci ^ Ik 



Switching Time Waveforms 



WRITE CYCLE 



^SETUP 



tLZ & tHZ 



tZL & tzH 



MEMORY 
EiMABLE 



ACTUAL "0" 

voltage" 



ACTUAL "1" 
VOLTAGE 



0.5V 



MEMORY 
ENABLE 



\ 



Note: The pulse generator has the following characteristics: V = 3.0V, 

tr = 1 5 ns, tf = 5.0 ns, f = 500 kHz, duty cycle = 50%, Zg uj = 50f2, V^ = 1 .3V @ 25°C. 
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TRI-STATE Magnitude Comparators with A almost equal B 



General Description 

These circuits are low power, 4-bit, magnitude com- 
parators which provide both standard totem-pole TTL 
outputs as well as TRI-STATE outputs. A comparison 
of two, 4-bit words is performed, and the result indicated 
by the four outputs: A > B, A < B, A= B, and A ~ B. 
The A ~ B output is unique with this device, and is 
enabled only when Word A is within one binary count 
of Word B. The comparison is expandable to any number, 
without the need for externa! gates. The maximum 
speed method of cascading, and typical comparison 
times are shown in Figures 1 and 2. 



Features 

■ TRI-STATE outputs 

■ May be cascaded to compare words of greater length 

■ Typical power dissipation 75 mW 

■ Four separate outputs 

A = B 
A<B 
A>B 
A~B 

■ A almost equal to B (A ~ B) output permits look- 
ahead and anticipation of a match (A = B) 



Connection Diagram « Logic Diagram 



OUTPUT ENABLES OUTPUTS 




WORD A WOROB 
76L24/86L24U), (N), (W) 



Truth Table 



(MSB) 


COMPARING INPUTS 


(LSB) 


ENABLE 
INPUTS 


OUTPUTS 


A3B3 


A2 B2 


A1 B1 


AO BO 


E01 


E02 


A<B 


A = B 


A~B 


A>B 


A3>B3 


A2>B2 


A1 >B1 


A0> BO 


L 


L 


L 


L 


H 


H 


A3<B3 


A2<B2 


A1 <B1 


AO < BO 


L 


L 


H 


L 


H 


L 


A3= B3 


A2>B2 


X 


X 


L 


L' 


L 


L 


L 


H 


A3 = B3 


A2<B2 


X 


X 


L 


L 


H 


L 


L 


L 


A3= B3 


A2= B2 


A1 >B1 


X 


L 


L 


L 


L 


L 


H 


A3= B3 


A2= B2 


A1 <B1 


X 


L 


L 


H 


L 


L 


L 


A3 = B3* 


A2= B2 


A1 = B1 


AO>BO 


L 


L 


L 


L 


H 


H 


A3 = B3* 


* A2= B2 


A1 = B1 


AO<BO 


L 


L 


H 


L 


H 


L 


A3 = B3 


A2= B2 


A1 = Bl 


A0= BO 


L 


L 


L 


H 


L 


L 


X 


X 


X 


X 


H 


X 


Hi-Z 


Hi-Z 


Hi-2 


Hi-Z 


X 


X 


X 


X 


X 


H 


Hi-2 


Hi-Z 


Hi-Z 


Hi-Z 



*Word A > Word B By 1 
**Word A<WordB By 1 

H = High Level, L = Low Level, X = Don't Care 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM76 


DM86 


UNITS 


L24 


L24, 


MIN TYPd) MAX 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 




2 


2 


V 


V|L 


Low Level Input Voltage 




0.7 


0.7 


V 


V| 


Input Clamp Voltage 


Vcc = M"n,.l, =-12 mA 


-1.5 


-1.5 


V 


•oh 


High Level Output Current 




—1 0 


—1 n 




VOH 


High Level Output Voltage 


Vcc = Min, V,H =2V . 
V|L = 0.7V, loH = -10 mA 


2.4 


2.4 


V 


'OL 


Low Level Output Current 




2.0 


3.6 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H =2V 
V,L =0.7VJoL = Max. 


0.3 


0.4 


V 


•O(OFF) 


Off State (High Impedance State) 
Output Current 


Vcc = Ma><' V,H = 2V 
V,L =0.7V 


Vo = 0.3V 


. —An 


—40 




Vo = 2.4V 


40 


40 


l| 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V, = 5.5V 


100 


100 


/lA 




High Level Input Current 


Vcc = Max, V, = 2.4V 


10 


10 


juA 


«IL 


Low Level Input Current 


Vcc = Max, V, = 0.3V 


-180 


-180 


mA 


Iqs 


Short Circuit Output Current 


Vcc = Max(2) 


-6 -30 


-6 -30 


mA 


'cc 


Supply Current 


Vcc = Max, V, =0V 


15 20 


15 20 


mA 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM76L/86L 
L24 

MIN TYP MAX 


UNITS 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Data 


Output 


Cl = 50 pF, =4 k^i 


86 130 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Data 


Output 


55 85 


ns 


tZH 


Output Enable Time to 
High Level 




34 51 


ns 


tZL 


Output Enable Time to 
Low Level 


47 70 


ns 


tHZ 


Output Disable Time from 
High Level 


Cl = 5 pF, Rl =4 


15 23 


ns 


tLZ 


Output Disable Time from 
Low Level 


57 86 


ns 
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Typical Applications 



HIGH = A> B - 
HIGH = A hB - 
HIGH = A<B - 



AS 



AsB 
A<B 



TT 



I— A>B I — 



TTT 

B12 ■ BIO 



n 



1 1 1 r 



TTTT 

B9 • 87 



L— A>B I — A>B 



TTTT 

B6 - B4 



A3 • • • AO 

LJLU 



B15 • B13 

FIGURE 1. 16-BIT COMPARATOR, MAXIMUM LOGIC EXPANSION (NOT SUITABLE FOR A ~ B) 



TTTT 

B3 • • • BO 



I I I 



A>B AsB 


A<B 








EO 


A3 B3 A2 B2 A1 


B1 AO 


BO 



A>B A<B 



A>B A<B 



A<B A>B 



I I I I I 1 I I I I I I I I II I I I I I I I I I I II I I OUTPUT 

(LSB) ENABLE 

FIGURE 2. MAXIMUM SPEED EXPANSION (NOT SUITABLE* FOR A ~ B) 



COMPARE 
(FIGURE 2) 


CIRCUIT DELAY 


NUMBER 
OF CIRCUITS 


1-4 BITS 


1 DELAY 


1 


5-7 BITS 


2 DELAYS 


2 


8-10 BITS 


2 DELAYS 


3 


11-13BITS 


2 DELAYS 


4 


14-16 BITS 


2 DELAYS 


5 



AC Test Circuit and Switching Time Waveforms 

Vcc = 5.0V 



All diodes are 1N91 4 
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INPUT 

OUTPUT- 




3V 



VOUT(I) 



-VouT(O) 




OUTPUT ENABLE 



OUTPUT 
ENABLE 



VOUT(O) 



VOUT(I) 
1.0V - 
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0.5V 




s 

■ i 




N 


u 0.5V 

^ t 




tHZ 





OUTPUT 
ENABLE 



1.0V- 
VOUT(O)- 
VOUT(I)- 

1.0V- 



tzL & tZH 







tZLi- 


" 1 






0.5V 












^ 0.5V 




tZH 





Note: The pulse generator has the following characteristics: V = 3.0V. tf = 15 ns,tf = 5.0 ns,f= 500 kHz, duty cycle = 50%, ZquT"^ 50S2. Vt= 1.3V@25°C. 
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TRI-STATE 7-Segment to BCD Decoder 



General Description 

These circuits are low power converters which accept 
7-segment data on the inputs, and provide binary-coded 
decimal (BCD) data on the outputs. An input control 
line is also provided, in the event that the 7-segment 
input data is presented in inverted form. The BCD 
outputs are normally of the standard totem-pole TTL 
type, however they may also be converted to high- 
impedance (TRI-STATE) types by applying a high logic 
level to either of the two output enable pins. 



Features 

■ TRI-STATE outputs 

■ Typical power dissipation 

■ Typical propagation delay 



75 mW 
70 ns 



Connection Diagram 



Truth Table 



OUTPUTtNABLE 



1 2 3 4 5 6 7 j8 

g GND 



INPUTS 

76L25/86L25(J), (N), (W) 



Logic Diagram 
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Segment Identification 
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L 


L 


H 


H 


'-1 


H 


L 


L 


H 


H 


L 


L 


L 


L 


L 


L 


H 


L 


L 


5 


L 


H 


L 


L 


H 


L 


L 


L 


L 


L 


L 


H 


L 


H 


b 


H 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


H 


L 


B 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


H 


L 


1 


L 


L 


L 


H 


H 


H 


H 


L 


L 


L 


L 


H 


H 


H 


B 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


1 


L 


L 


L 


H 


H 


L 


L 


L 


L 


L 


H 


L 


L 


H 


El 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


H 


L 


L 


H 


BLANK 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H 


L . 


H 


H 


H 


L 


L 


L 


H 


L 


L 


L 


H 


H 


L 


H 


E 


L 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


H 


H 


L 


R 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


H 


L 


H 


L 


P 


L 


L 


H 


H 


L 


L 


L 


L 


L 


L 


H 


L 


H 


H 




H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


H , 


H . 


L 


L 




X 


X 


X 


X 


X 


X 


X 


X 


H 


X 


Z 


Z 


Z 


Z 




X 


X 


X 


X 


X 


X 


X 


X 


X 


H 


Z 


Z 


z 


Z 




All Other Input Combinations 






L 


L 


H 


H 


H 


H 



3-134 



^ Proprietary DM76/DM86L25 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM7RI 




UNITS 


L25 


L25 


MIN TYPd) MAX 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 




2 


2 


V 


V|L 


Low Level Input Voltage 




0.7 


0.7 


V 


V| 


Input Clamp Voltage 


Vcc ~ Min, l| = -12 mA 


-1 .5 


-1 .5 


V 


'oh 


High Level Output Current 




-1 .0 


-1.0 


mA 


VOH 


High Level Output Voltage 


Vcc =^ Min. V|H = 2V 

V,L = 0.7V, loH =-1-0 mA 


2.4 


2.4 


V 


Iql 


Low Level Output Current 




2.0 


3.6 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min,V,H =2V 
V,L =0.7V, loL = Max 


0 3 


0 4 


V 


'O(OFF) 


Off State (High Impedance State) 
Output Current 


Vcc = Max, V,H = 2V 
V,L = OJV 


Vo = 0.3V 


-40 


-40 


juA 


Vo = 2.4V 


40 


40 


«l 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V| =5.5V 


100 


100 


mA 


'iH 


High Level Input Current 


Vcc = Max, V, = 2.4V 


10 


10 


iuA 




Low Level Input Current 


Vcc = Max, V, = 0.3V 


-180 


-180 


ma 


•os 


Short Circuit Output Current 


Vcc = Max(2) 


-6 -30 


-6 "30 


mA 


•cc 


Supply Current 


Vcc = Max, V, =0V 


15 20 


15 20 


mA 



Notes 

(1) All typical values are at Vqc = 5V, T^ = 25° C. 

(2) Not more than one output should be shorted at a time. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM76L/86L 
L25 

MIN TYP MAX 


UNITS 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Data 


Output 


Cl =50pF, Rl =4ki2 


86 130 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Data 


Output 


55 85 


ns 


tZH 


Output Enable Time to 
High Level 




34 51 


ns 


tZL 


Output Enable Time to 
Low Level 


47 70 


ns 


tHZ 


Output Disable Time from 
High Level 


Cl =5pF, Rl =4kn 


15 23 


ns 


tLZ 


Output Disable Time from 
Low Level 


57 86 


ns 
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^ Proprietary 



DM76/DM86L25 



AC Test Circuit 



DM76L25/ 
DIVI88L25 



I 1 ^ r All diodes 

-=* « L are1N914 



Switching Time Waveforms 



WORD 
INPUT 




-Vqutih) 



VOUT(L) 



*LZ & tHZ 



OUTPUT 
ENABLE 



1.0V- 

vqutil)- 

VOUT(H)- 
1.0V" 





Kl 




tZL 






N 


k 


0.5V 
t 










C.5V 









OUTPUT 
ENABLE 



-1.0V- 
VOUT(L)- 
V0UT(Hr 

-1.0V- 



"1 






tLZ 






/ 


0.5V 











0.5V 









Note: The pulse generator has the following cliaracteristics: V = 3.0V, tr = 15 ns, tf = 5.0 ns, f = 500 kHz, 

duty cycle = 50%, Zqut = 50i2, Vt = 1.3V @ 25°C. 
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^ Proprietary DM76/DM86L75.L76 

Presettable Decade/Binary Counters 



General Description 



These synchronous, presettable counters are true tenth- 
power versions of the popular DM541 60A/DM74160A, 
DM54161A/DM74161A, DM9310, and DM9316 
counters. They feature an Internal carry/look ahead for 
high-speed cascading, and trigger on the positive-going 
transition of the clock pulse. The counters are fully 
programmable; and, since presetting is synchronous, 
applying a low logic level to the Idad input disables 
the counter and forces the outputs to agree with the 
setup data after the next clock pulse, regardless of the 
levels of the enable inputs. Low-to-high transitions at 
the load inputs are acceptable, regardless of the logic 
levels on the clock or enable inputs. The clear (reset) 
function is asynchronous, and a low level applied to 
the clear input sets all four outputs low regardless of 
the levels on the clock, load, or enable inputs. In 
high-speed Cascading arrangements, both count-enable 
inputs (P, T) must be high to count, and input T is fed 



forward to enable the ripple carry output. This high-level 
overflow ripple carry pulse can be used to enable 
successive stages. High-to-low level transitions at the P 
or T enable inputs are permitted, regardless of the 
logic level on the clock. 



Features 

■ Low power versions popular counters 
DM76L75/DM86L75 ^ DM54160A/DM74160A, 

DM931 0 — decade counter 
DM76L76/DM86L76 - DM54161A/DM74161 A, 
DM931 6 - binary counter 

■ Internal look-ahead for fast cascading 

■ Counters are fully synchronous arid presettable 

■ Typical power dissipation 33 mW 



Connection Diagram 



Vcc OUTPUT DO 
lie 15 14 



PE 




1 2 3 4 5 6 7 p 

CLEAR CLOCK FO PI P2 P3 CEP GND 

DATA INPUTS 



76L75/86L75(J), (N), (W); 
76L76/8(5L76(J), (N), (W) 
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Proprietary 



DM76/DM86L75,L76 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM76L 


DM86L 


UNITS 


L75, L76 


L75, L76 


IVfllM 1 Yrv 1/ IVIAA 


I\/1IM TVPMi MAV 


V,H 


High Level Input Voltage 




2 




V 


VlL 


Low Level Input Voltage 




0.7 


0.7 


V 


Iqh 


High Level Output Current 




-200 


-200 


/iA 


Vqh 


High Level Output Voltage 


Vcc = Min,V,H =2V 

V,L = 0.7V, loH =-200mA 


2 4 3 1 


2 4 3.1 


V 


Iql 


Low Level Output Current 




2.0 


3.6 


mA 


Vol 


Low Level Output Voltage 


Vcc = IVlin, V,H = 2V 
V,L = 0.7V, loL = Max 


0.2 0.3 


0.2 0.4 


V 


l| 


Input Current at Maximum 
Input Voltage 


Vcc =Max, V| =5.5V 


CET Input 


200 


200 


ma 


Others 


100 


100 


l|H 


High Level Input Current 


Vcc = Max, V, =2.4V 


CET Input 


20 


20 


ma 


Others 


10 


10 


•iL 


Low Level Input Current 


Vcc = Max, V, =0.3V 


CET Input 


-360 


-360 


mA 


Others 


-180 


-180 


•os 


Short Circuit Output Current 


Vcc = Max 


-3 -9 -15 


-3 -9 -15 


mA 


'cc 


Supply Current 


Vcc ~ Max 


6.5 9 


6.5 9 


mA 



Notes 

(1) All typical values are at Vqc = 5V, T^ = 25°C. 



Switching Characteristics Vqc = 5V, T^ = 25°c 















DM76L/86L 






PARAMETER 


FROM 


TO 


CONDITIONS 


L75, L76 


UNITS 














MIN 


TYP MAX 






Maximum Clock Frequency 






6 


13 


MHz 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 


Q Output 




45 75 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Clock 


0 Output 




65 110 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 


TC Output 


Cl = 50 pF, Rl = 4 kS2 


70 115 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Clock 


TC Output 




85 140 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


CET 


TC Output 




35 60 


ns 


^PHL 


Propagation Delay Time, 
High-to-Low Level Output 


CET 


TC Output 




35 60 


ns 


%(CLOCK) 


Minimum Pulse Width 








60 


25 


ns 


%(RESET) 


Minimum Pulse Width 








80 


30 


ns 


^SETUP 


Setup Time 


CE 








65 


40 








P Inputs 








30 


15 


ns 






Parallel Entry 








65 40 




tHOLD 


Hold Time 


CE 








80 


50 








P Inputs 








30 


15 


ns 






Parallel Entry 








65 40 
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^ Proprietary DM76/DM86L75X76 

Logic Diagrams 



76L75/86L75 (DECADE) 




76L76/86L76 (BINARY) 
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^ Proprietary 



DM76/ 8678,79 



7 by 9 Character Generators 



General Description 

The OM7678/8678 and DIV17679/DI\/I8679 are bipolar 
character generators. A maxinnum of 64 characters can 
be displayed In a 7X9 dot matrix. Shifted characters 
can be generated by the on-chip subtractor. On-chip 
line counter and parallel-in-serial-out shift register reduce 
package pin-out. 

The clear input and the load input are active low. Load 
is synchronous with the Dot Rate Clock. Both the line 
rate clock and the dot rate clock are positive triggered. 
When the strobe input receives a low signal, the character 
address will be held at the inputs. 



Features 

■ TR I -STATE outputs 

■ On-chip input latches 

■ On-chip line counter 

■ On-chip shift register 

■ Serial output 

■ 20 MHz typical clock rate 

■ Shifted characters 



Connection Diagram 



Character Display Example 




DOT RATE CLOCK (SERIAL OUTPUT) - 



LINE 
COUNTER 
CLOCK 



ASCII CODED 
ADDRESS INPUTS 



ST CLEAR LINE CLOCK GND 
RATE CONTROL 
CLK 

7678(J); 8678{J), (N); 
7679(J);8679(J), (N) 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM76/86 
78, 79 

MIN TYPd) MAX 


UNITS 


VoH 


High Level Output Voltage 


Vcc = Min,loH =-2 mA 


2-4 , ■ 


V 


Vol 


Low Level Output Voltage 


Vcc = Min, loL = 16 mA 


0.4 


V 


l|H 


High Level Input Current 


Vcc = Max,V, = 2.4V 


40 


ma 


llL 


Low Level Input Current 


Vce = Max,V| -= 0.4V 


-0.8 


mA 


icc 


Supply Current 


Vcc = Max 


100 


mA 


^MAX 


Maximum Clock Frequency 


Vcc = 5V, Ta = 25°C 


20 


MHz 



Notes: 

(1) All typical values are at Vqc = 5V, Ta = 25°C 



Tentative Data 
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To Be Announced In 1976 



^ Proprietary 



DIVI76/8678J9 



Logic Diagrams 



STROBE 
(4) 



CHARACTER 
ADDRESS 
DECODER 
1 OF 64 



64 X 9 X 7 
ROM + 1 

BIT TO TAG 
SHIFTED 

CHARACTER 



tttttTTtr 



7-BIT 
P.I.S.O. 
SHIFT 
REGISTER 

WITH 
SYNCHR 
LOAD 



LIME ADDRESS 
1/9 DECODER 



LINE RATE CLOCK - 



CLOCK CONTROL - 



BINARY 
COUNTER 



t t t t 



SUBTRACT 
0OR4 



-DOT RATE CLOCK 



CHARACTER 
ADDRESS 
DECODER 
1 OF 64 



64 X 9 X 7 
ROM + 1 

BIT TO TAG 
SHIFTED 

CHARACTER 



trtttTTTt 



7-BIT 
P.I.S.O. 
SHIFT 
REGISTER 

WITH 
SYNCHR 
LOAD 



-LOAD 

-DOT RATE CLOCK 



TAG BIT 
h 



LINE ADDRESS 
1/9 DECODER 



LINE RATE CLOCK' 



CLOCK CONTROL- 



4-BIT 
BINARY 
COUNtER 



t t t t 



SUBTRACT 
0OR4 



Note: = mask option. 
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^ Proprietary 



DM76/DM86Lt3 



Bibary Counters 



General Description 

These circuits are full tenth-power versions of the 
popular DI\/!5493A/DiVi7493A binary counters. The 
important feature is that they provide the same pinout 
as the DIV15493A/DiVI7493A, whereas the DIVI54L93/ 
DIVI74L9^3 has a completely different pinout. Otherwise 



they offer the same features and electrical characteristics 
as the DM54L93/DM74L93. To employ the maximum 
count length, the B input is connected to the output. 
The input count pulses are applied to the A input, and 
the outputs are as described below in the truth table. 



Connection Diagram 



Logic Diagram 



INPUT 
A 



(14) 



Qd 



GND 
1.0 



Qc 



2 

R0(1) 



3 

R0(2) 



y— fi— jr-p 



76L93/86L93(J), (N), (W) 



R0(1) 
R0(2) 



Z , ^ 

=0 



J Q 
-C >CLOCK 
K 



J Q 
-C>CLOCK 
K 



J Q 
0^>CLOCK 
K 



J Q 
I— Of>CL0CK 
K 



(12) 



-Qa 



-Qb 



Truth Tables 



COUNT SEQUENCE TABLE 



RESET/COUNT TRUTH TABLE 



RESET INPUTS 


OUTPUT 


R0(1) R0(2) 


Qd Qc Qb Qa 


H . H 
L X 
X L 


L L L L 
COUNT 
COUNT 



COUNT 


OUTPUT 


Qd 


Qc 


Qb 


Qa 


0 


L 


L 


L 


L 


1 


L 


L 


L 


H 


2 


L 


L 


H 


L 


3 


L 


L 


H 


H 


4 


L 


H 


L 


L 


5 


L 


H 


L 


H 


6 


L 


H 


H 


L 


7 


L 


H 


H 


H 


8 


H 


L 


L 


L 


9 


H 


L 


L 


H 


10 


H 


L 


H 


L 


11 


H 


L 


H. 


H 


12 


H 


H 


L 


L 


13 


H 


H 




H 


14. 


H 


H 


H 


L 


15 


H 


H 


H 


H 
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^ Proprietary DM76/DM86L93 



Efectrical Characteristics over recommended operating free-air temperature range {unless otherwise noted) 



PARAMETER 


UONDITlONS 


DM76L 


DM86 L 


UNITS 


L93 


L93 


MIN TYPd) MAX 


MIN TYP(l) MAX 


V,H 


High Level Input Voltage 




2 


2 


V 




Low Level Input Voltage 




0.7 


0.7 


V 




High Level Output Current 




-200 


-200 


)UA 


VoH 


High Level Output Voltage 


Vcc = Min, V,H = 2V , 
V,L = 0.7V, loH =-200mA 


2.4 2.8 


2.4 2.8 


V 


»OL 


Low Level Output Current 




2.0 


3.6 


mA 


Vol 


Low Level Output Voltage 


Vcc =Min, V,H =2V 
V|L =0.7V, loL = IVlax 


0.15 0.3 


0.2 0.4 


V 


li 


Input Current at Maximum Input Voltage 


Vcc =Max;v, =5.5V 


Reset 


100 


100 


ma 


A Input 


200 


200 


B Input 


200 


200 


llH 


High Level Input Current 


Vcc =Max, V| =2.4V 


Reset 


10 


10 


juA 


A Input 


20 


20 


B Input 


20 


20 


'iL 


Low Level Input Current 


Vcc = Max, V, = 0.3V 


Reset ^ 


-180 


-180 


//A 


A Input 


-360 


-360 


B Input 


-360 


-360 


Jos 


Short Circuit Output Current 


Vcc ~ Max 


-3 -9 -15 


-3' -9 -15 


mA 


•cc 


Supply Current ® 


Vcc =Max(2) 


5.5 


5.5 


mA 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

(2) Ice is measured with all outputs open, both Rq inputs grounded following momentary connection to 4.5V, and all other inputs grounded. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM76L/86L 
L93 

MIN TYP MAX 


UNITS 


^MAX 


Maximum Clock Frequency 




Cl = 50 pF, Rl =4kn 


6 15 


MHz 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


A 


Qd 


210 400 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


A 


Qd 


230 400 


ns 


tw 


Pulse Width (All Inputs) 




200 


ns 


tSETUP 


Reset Inactive State Setup Time 


200 


ns 
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^ Proprietary 



DM76/DM86L97 



TRl-STATE 1024-Bit Read Only Memories 



General Description 

The DM76L97/DM86L97 is a custom-programmed Read 
Only Memory organized as 256 four-bit words. Selection 
of the proper word is accomplished through the eight 
select inputs. 

Two overriding memory enable inputs are provided 
which when mask-programmed in one of the three 
options described will cause all four outputs to read 
either the normal memory contents or go to the high 
impedance state. 



Features 

■ Full tenth-power technology 

■ Pin compatible with SN54187/SN74187 

■ Typical power dissipation 75 mW 

■ Typical access time 70 ns 

■ Custom-programmed memory enable inputs 

■ TRl-STATE outputs 



Connection Diagram 

ENABLES 



SELECT 
INPUT 



DATA OUTPUTS 



Vcc 




Ci 6 6 



truth Table 



OPTION 


MEI 


ME2 


OUTPUTS 


1 


L 


L 


Normal 




H 


X 


High Impedance 




X 


H 


High Impedance 


2 


H 


H 


Normal 




L 


X 


High Impedance 




X 


L 


High Impedance 


3 


H 


L 


Normal 




X 


H 


High Impedance 




L 


X 


' High Impedance 



X = Don't Care 



G F E 0 A B C 6IM0 



SELECT INPUTS 
76L97/86L97(J), (N), (W) 



Logic Diagram 



SELECT 
INPUTS 



1 OF 32 
DECODER 



ENABLES ^^^04, 




1024-BIT MEMORY CELL 



32 BY 32 
MEMORY MATRIX . 






llilllll 


llilllll 


llilllll 


llilllll 


C 


















1 OF 8 




1 0F8 




1 OF 8 




1 OF 8 


s^- — - 


DECODER 




DECODER 




DECODER 




DECODER 
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^Proprietary DM76/DM86L97 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM76L/86L 


UNITS 


L97 


MIN TYP(l) MAX 




High Level Input Voltage 


Vcc - Min 


2 


V 


V|L 


Low Level Input Voltage 


Vcc l^'" 


0.7 , 


V 


V, 


Input Clamp Voltage 


Vcc = Min, 1, = -12 mA 


-1.5 


V 


'oh 


High Level Output Current 




—1 n 
1 .u 


mA 


VOH 


High Level Output Voltage 


Vcc Min, Iqh -0 TiA 


2.4 


V 


loL 


Low Level Output Current 




DM76 


2.0 


mA 


DM86 


3.6 


Vol 


Low Level Output Voltage 


Vcc = Min 
Iql = Max 


DM76 


0.3 


V 


DM86 


0.4 


•O(OFF) 


Off State (High Impedance 
State) Output Current 


Vcc ~ Max 


Vo =^ 0.4V 


-40 


ma 


Vo = 2.4V 


40 


h 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V, = 5.5V 


100 


mA 


liH 


High Level Input Current 


Vcc = Max, V, = 2.4V 


10 


^A 


•'L 


Low Level ! nput Current 


Vcc = Max, V, = 0.3V 


-180 


mA 


•os 


Short Circuit Output Current 


Vcc = Max(2) 


-6 -30 


mA 


'cc 


Supply Current 


Vcc ^ Max 


15 20 


mA 



Notes 

(1) All typical values are at \/qq = 5V and Ta = 25°C. 

(2) Not more than one output should be shorted at a time. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM76L/86L 
L97 

MIN TYP MAX 


UNITS 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Address 


Output 


Cl = 50 pF, Rl =4kn 


86 130 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Address 


Output 


55 85 


ns 


tZH 


Output Enable Time 
to High Level 


Enable 


Any 


34 51 


ns 


tZL 


Output Enable Time 
to Low Level 


Enable 


Any 


47 70 


ns 


tHZ 


Output Disable Time 
from High Level 


Enable 


Any 


Cl - 5.0 pF, Rl -4kn 


15 23 


ns 


tLz 


Output Disable Time 
from Low Level 


Enable 


Any 


57 86 


ns 
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^ Proprietary 



DIVI76/DM86L97 



Ordering Instructions 

Programming instructions for the DM76L97 or DM86L97 
are solicited in the form of a sequenced deck of 32 
standard 80-column data cards providing the information 
requested under data card format, accompanied by a 
properly sequenced listing of these cards, and the sup- 
plementary ordering data. Upon receipt of these items, 
a computer run will be made from the deck of cards 
which will produce a complete truth table of the re- 
quested part. This truth table, showing output conditions 
for each of the 256 words, will be forwarded to the 
purchaser as verification of the input data as interpreted 
by the computer-automated design (CAD) program. This 
single run also generates mask and test program data; 
therefore, verification of the truth table should be 
completed promptly. 

Each card in the data deck prepared by the purchaser 
identifies the eight words specified and describes the 
conditions at the four outputs for each of the eight 
words. All addresses must have all outputs defined and 
columns designated as "blank" must not be punched. 
Cards should be punched according to the data card 
format shown. 



Supplementary Ordering Data 

Submit the following information with the data cards: 

a) Customer's name and address 

b) Customer's purchase order number 

c) Customer's drawing number. 



Data Card Format 



Column 

1- 3 



8- 9 



Punch a right-justified integer representing the 
binary input address (000-248) for the first 
set of outputs described on the card. 

Punch a "-" (Minus sign) 

Punch a right-justified integer representing the 
binary input address (007-255) for the last set 
of outputs described on the card. 

Blank 



10-13 Punch "H," "L," or "X" for bits four, three, 
. two, and one (outputs Y4, Y3, Y2, and Y1 in 
that. order) for the first set of outputs specified 
on the card. (H = high level output, L = low 
level output, X = don't care.) 

14 Blank - 

15-18 Punch "H," "L," or "X" for the second set of 
outputs. 

19 Blank 

20-23 Punch "H," "L," or "X" for the third set of 
outputs. 

24 Blank 

25-28 Punch "H,';' "L," or "X" for the fourth set of 
outputs. 

29 Blank 

30-33 Punch "H," "L," or "X" for the fifth set of 
outputs. 

34 Blank 

35-38 Punch "H." "L," or "X" for the sixth set of 
outputs. 

39 Blank 

40-43 Punch "H," "L," or "X" for the seventh set 
of outputs. 

44 Blank 

45-48 Punch "H," "L," or "X" for the eighth set of 
outputs. 

49 Blank 

50-51 Punch a right-justified integer representing the 
current calendar day of the month. 

52 Blank 

53-55 Punch an alphabetic abbreviation representing 
the current month. 

56 Blank 

57-58 Punch the last two digits of the current year. 

59 Blank 
60-61 Punch "DM" 

62-67 Punch the National Semiconductor part number 
DM76L97 or DM86L97. 

68-70 Blank 



AC Test Circuit 




< 2.4k - - 
1 V 



DIODES 
ARE 1N914 
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Switching Time Waveforms 



ADDRESS 
INPUT 











V 


c2.0V 


r 1.0V 



tPHL 



"VOUT(H) 



-VOUT(L) 



'LZ ^ ^HZ 



MEMORY ENABLE 



OUTPUT 
ENABLE 



V0UT{L) 



VOUT(H) 





L 


• 






■ 


/ 


0.5V 




r 






0.5V 




^HZ 





OUTPUT 
ENABLE 



1.0V ■ 
VOUT(L) - 
VOUT(H)- 

1.0V- 



V 



tZL 



\ 0.5 



tZH 



0.5V 



Note: The pulse generator has the following characteristics:, V = 3.0V, tf = 15 ns, 
tf = 5.0 ns, f = 500 kHz, duty cycle = 50%, Zqut = 50O. V^ = 1.3V @ 25"C, 
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TRI-STATE 64- Bit Random Access Memories 



General Description 

The DM76L99/DIV186L99 is a fully decoded 64-bit RAM 
organized as 16 4-bit words. The memory is addressed 
by applying a binary number to the four Address inputs. 
After addressing, information may be either written into 
or read from the memory. To write, both the Memory 
Enable and the Write Enable inputs must be in the 
logical "0" state. Information applied to the four Write 
inputs will then be written into the addressed location. 
To read information from the memory, the Memory 
Enable input must be in the logical "0" state and the 
Write Enable input in the logical "1" state. Information 
will be read as the complement of what was written into 
the memory. When the Memory Enable input is in the 
logical "1" state, the outputs will go to the high- 
impedance iState. This allows up to 75 memories to be 
connected to a common bus-line without the use of 



pull-up resistors. All memories except one are gated into 
the high-impedance state while the one selected memory 
exhibits the normal totem-pole, low impedance output 
characteristics of TTL. 



Features 

■ Same pih-out as SN5489/SN7489, 3101, MM5501 

■ Organized as 16, 4-bit words 

■ Expandable to 1200, 4-bit words without additional 
resistors 

■ Typical access from chip enable 50 ns 

■ Typical access time 80 ns 

■ Typical power dissipation 75 mW 



Connection Diagram 



Truth Table 




76L99/86L99(J), (N), (W) 



Logic Diagram 



ADDRESS 
INPUTS 



«— — — AO 

I A3 



AO— 1 

A3 — 1^ 

A3— T—-' 



AO— I 
A3— 



DATA 
INPUTS 



(3) _ . 



TO- 



MEMORY 
ENABLE 


WRITE 
ENABLE 


OPERATION 


OUTPUTS 


L 


L 


Write 


Hi-Z 


L 


H 


Read 


Complement of Data 








Stored in Memory 


H 


X 


Hold 


Hi-Z 



-0 



< I |l6-3| < I—— |l6-4| 



SENSE 
OUTPUTS 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


COIMDITIONS 


DM76L/86L 


UNITS 


L99 


MIN TYP(T) MAX 


V,H 


High Level Input Voltage 


Vcc = Min 


2 


V 


V|L 


Low Level Input Voltage 


Vcc = Min 


0.7 


V 


V| 


Input Clamp Voltage ' 


Vcc = Min, l| - --12.mA 


-1.5 


V 


•OH 


High Level Output Current 




-1.0 


mA 


Vqh 


High Level Output Voltage 


Vcc Min, Iqh = ""1 .0 mA . 


2.4 


V 


•OL 


Low Level Output Current 




DIVI76L 


2.0 


mA 


DIVI86L 


3.6 


* OL 


Low Level Output Voltage 


Vcc = Mih 
Iql - Max 


Dl\/176L 


0.3 


V 


DM86L 




'O(OFF) 


Off State (High Impedance 
State) Output Current 


Vcc Max 


Vo -0.3V 


-40 


mA 


Vo = 2.4V 


40 


h 


Input Current at Maximum 
Input Voltage 


Vcc = Max, V, = 5.5V 


100 


ma 


Uh 


High Level Input Current 


, Vcc = Max, V, = 2.4V 


10 


AtA 


hi 


Low Level Input Current 


Vcc = Max, V| = 0.3V 


-180 


juA 


•os 


Short Circuit Output 
Current 


Vcc = Max(2) 


-6 -30 


mA 


'cc 


Supply Current 


Vcc - Max 


15 19 


mA 



Notes 

(1) All typical values are at S/qC 5V, T/\ = 25°G. 

(2) Not more than one output should be shorted at a time. 

Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM76L/86L 
L99 

MIN TYP MAX 


UNITS 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Address 


Output 


C|_ = 50 pF, Rl =4 I<f2 


51 120 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Address 


Output 


77 150 


ns 


tEN 


Output Disable Time 
from Write Enable 


WE 


Output 


73 110 


ns 


tSR 


Sense Recovery Time 
from Write Enable 


WE 


Output 


110 165 


ns 


tzH 


Output Enable Time 
to High Level 


ME 


Output 


30 50 


ns 


tZL 


Output Enable Time 
to Low Level 


ME 


Output 


29 43 


ns 


tHZ 


Output Disable Time 
from High Level 


ME 


Output 


Cl = 5pF, Rl =4 kl2 


18 27 


ns 


tLZ 


Output Disable Time 
from Low Level 


■ ME 


Output 


37 56 


ns 


tsETUP 


Setup Time 


Data 






0 


ns 


Address 


0 


ME 


0 


tHOLD 


Hold Time 


Data 


0 


ns 


Address 


0 


ME 


0 


twp 


Write Enable Pulse Width 


50 30 


ns 
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AC Test Circuit 



DM76L99/ 

DMseigg 



Diodes are 1N914 



Switching Time Waveforms 



WRITE CYCLE 



ADDRESS INPUT 



J 2.0V 2.0V ^ 

l/t vA 
V 1.1 



■ VOUT(H) 



tSETUP 



^El\l 



^HOLD 



MEMORY ENABLE 



tLZ & tHZ 



MEMORY 

enable" 



VOUT(L) ■ 

Vqutih) • 



tzL & tzH 



MEMORY , 
ENABLE ' 





^Vt 


i 




0.5V 






^ 

0.5V 




tZH 





VOUT(L) 
VOUT(H) 



Note: The pulse generator has the following characteristics: V = 3.0V, tr = i5 ns, 
tf = 5.0 ns, f = 500 kHz, duty cycle = 50%, ZguT = ^Ofi, Vt = 1.3V @ 25°C. 
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General Description 

The DM7853/DM8853 is a dual, retriggerable, resettable 
monostable multivibrator similar to the *DM9602/ 
DIVI8602 but with a unique input triggering logic. 

This device has two trigger inputs— a standard input and 
a delayed input— which are Exclusive OR'ed together. 
. In the dual-edge triggering mode, the two inputs are tied 
together. On either a positive or negative transition the 
Exclusive-OR logic is satisfied for a length of time equal 
to the delay on the delayed input— approximately 15 
ns— thus triggering or retriggering the one-shot. 

Once fired, the accuracy and performance of the 
DM7853/DIVI8853 is identical to that of the DM9602/ 
DM8602. 



Dual Retriggerable Resettable One Shots 

Features 

■ 72 ns to °° output width range 

■ Retriggerable 0 to 100% duty cycle 

■ TTL input gating— leading AND/OR trailing edge 
triggering 

■ Complementary TTL outputs 

■ Pulse width compensated for Vqc and temperature 
variations 

■ Resettable 



Connection Diagram 



Logic Diagrams 





15 


14 


13 1 


2 1 11 


10 9 






/ 


^ 1 










2 


■< (^L 








..A 


1 

> 1 








1 


2 


3 


4 1 5 6 





Dtl 



1(1) 1(2 ) 



Cxi* f^XI* CdI Dtl *1 
*Pinsfor external timing 

7853/8853{J), (N), (W) 



Truth Tables 



Q1 


(6) 


DIVI7853 
0/S1 




r 5l 

Cdi 


(7) 




?(3) 




CX2* 
1(15) |( 


4) 


Q2 


(10) 


OW17853 
0/82 




P 52 
Cd2 


(9) 




T(13) 





*A non-inverting buffer with delay 



TRIGGERING TRUTH TABLE 



t 


Dt 


Cd 


OPERATfON 


L-> H 


L 


H 


Trigger 


H 


H-> L 


H 


Trigger 


H-> L 


H 


H 


Trigger 


L 


L->H 


H 


Trigger 


H-^ L 


Same as t 


H 


Trigger 


L-> H 


Same as t 


H 


Trigger 


X 


X 


L 


Reset 



LOADING RULES 



INPUTS 


LOAD 


HIGH 


LOW 


3,4,5, 11, 12, 13 


1 U.L. 


1 U.L. 




OUTPUTS 


DRIVE FACTOR 


HIGH 


LOW 


6,7,9, 10 


16 U.L. 


8 U.L. 
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Electrical Characteristics ov6r recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


C0NDITI0NS(2) 


DM78 


DIVJ88 


UlSUTS 


53 


53 


MIIM TYPd) MAX 


MIN TYP(I) MAX 


V,H 


High Level Input Voltage 




2 


2 


V 


V|L 


Low Level Input Voltage 




0.8 


, 0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, l| =-12 mA 


-1.5 


-1.5 


V 


•oh 


High Level Output Current 




-800 


-800 


MA 


V^OH 


High Level Output Voltage 


Vcc = Min- V,H = 2V 

V,L =0.8V, loH =-800mA(3) 


2.4 3.3 


2.4 3.4 


V 


'OL 


Low Level Output Current 




16 


.16 


mA 


Vol 


Low Level Output Voltage 


Vcc =Min, V,H =2V 

V,L = 0.8V, loL = 16mA(3) 


0.2 0.4 


0.2 0.4 




•i 


Input Current at Maximum Input Voltage 


Vcc = Max, V| = 5.5V 


1 


1 


mA 


ilH 


High Levellnput Current 


Vcc = Max, V, =4.5V 


10 60 


10 60 


ma 


•iL 


Low Level Input Current 


Vcc - Max 


V| =0.4V 


-1.1 -1.6 




mA 


V| = 0.45V 




-1.0 -1.6 


los 


Short Circuit Output Current 


Vcc = Max, VouT = 1.0V(3) 


-25 


-35 


mA 


•cc 


Supply Current 


Vcc ~ Max 


55 72 


55 72 


mA 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25° C. 

(2) Unless otherwise noted, 10 kf2 resistor placed between Rx and Vcc ^o'' 9" tests, 

(3) Ground Pin 1 (15) for Vql on Pin 7 (9), or for Vqh P'" 6 (10), or for Iqs on Pin 6 (1 0); also, apply momentary ground to Pin 4 (12). 
Open Pin 1 (15) for VQLOn Pin 6 (10), or for Vqh on Pin 7 (9), or for iQSon Pin 7 (9). 



Switching Characteristics Vcc = 5V, = 25°c 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM78 


DM88 


UNITS 


53 


53 


MIN TYP MAX 


MIN TYP MAX 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Standard Trigger 
Input 


Q 


Cl = 15 pF, Rx = 5kJ2 
Cx=0 


25 35 


25 40 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Standard Trigger 
Input 


0 


29 43 


29 48 


ns 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Delayed Trigger 
Input 


Q 


40 53 


40 58 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output . 


Delayed Trigger 
Input 


Q 


44 61 


44 66 


ns 


tw(MIN) 


Minimum Possible Output Pulse 


Q 




72 90 


72 100 


ns 


Q 


78 100 


78 110 


tw 


Pulse Width Tolerance 


Cx = 1000pF,Rx = 10kr2 
Pins (2) and (14) to GND 


3.08 3.42 3.76 


3.08 3.42 3.76 


MS 


CSTRAY 


Maximum Allowable Wiring Capacitance 


50 


50 


pF 


Rx 


Timing Resistor 


5 ' 25 


5 50 





T 
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Typical Performance Characteristics 



OUTPUT PULSE WIDTH VS 
TIMING RESISTANCE AND 
CAPACITANCE FOR 
Cx < lO^ pF 




Cx - TIMING CAPACITANCE (pF) 



Switching Circuit 




Switching Time Waveforms 



40 ns 


r1.5V 






—t— tpLH 

/ ., ^ 


INPUT PULSES 
100 kHz 

r1.5V AMP ^ 3.0V 
\ WIDTHS 40 ns 






tr = tf<10ns 


t ' *- 

s } 


Vq 






-* tpHL 
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TRI-STATE 4-Bit Parallel Binary Multipliers 



General Description 

These circuits are capable of multiplying together tWo 
4-bit binary nunnbers when used together in pairs. The 
DM7875A/8875A provides the most significant four 
bits, and the DM7875B/8875B provides the least signifi- 
cant four bits. Since the largest number, that can be 
obtained by multiplying two 4-bit numbers is 225 
(15 X 15), the eight output pins (four from each 
package) are sufficient to produce this number. Both 
the multiplier and the multiplicand must be connected 
to the eight input pins of each device. These devices are 
pin compatible with the SN 54284/74284, and SN54285/ 
74285; but have the advantage that these circuits pro- 
vide either standard totem-pole TTL or TRI-STATE 



outputs. A gated two-input strobe control is provided. 
When either one, or both, of the strobe inputs is raised 
to a high logic level the outputs are forced into the 
high-impedance state. Thus, multiple devices may be 
connected to a common bus line. 

Features 

■ Pin compatible replacements for 

SN54284/74284 (DM7875A/8875A) 
SN54285/74285 (DM7875B/8875B) 

■ TRI-STATE outputs 

■ Typical propagation delay 35 ns 



Connection Diagram Typical Application 



Vcc Y4 S2 SI 



7875A(J);8875A(J), (N); 
7875B(J); 8875BU), (N) 



X4— MOST SIGNIFICANT BIT. 



XI— LEAST SIGNIFICANT BIT' 



, Y4— -MOST SIGNIFICANT BIT 



Y1— LEAST SIGNIFICANT BIT' 



4 

N— Y 

V- X 



LEAST 
-SIGNIFICANT 



AC Test Circuit 



B.iJV 



DIM7875/ 
DMa875 
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Etectricai Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM78 


DM88 


UNITS 


75A, 75B 


75A, 75B 


MIN TYPd) MAX 


MIN TYPd) MAX 


V|H 


High Level input Voltage 




2 


2 


V 


V,L 


Low Level! nput Voltage 




0.8 


0.8 


V 


V| 


Input Clamp Voltage 


Vcc =IVlin, l| --12 mA 


-1.5 


-1.5 


V 


iOH 


High Level Output Current 




-2.0 


-5.2 


mA 


VoH 


High Level Output Voltage 


Vcc = IVlin, V,H = 2V 
V,L = 0.8V, loH = Max 


2.4 


2.4 


V 


lOL 


Low Level Output Current 




16 


16 


mA 


Vol 


Low Level Output Voltage, 


Vcc = Min, V,H = 2V 
V,L = 0.8V, loL = 16 mA 


0.4 


0.4 


V 


'O(OFF) 


Off State (High Impedance State) 
Output Current 


Vcc = Max, V,H - 2V 
y^^_ =0.8V 


Vo = 0.4V 


, -40 


-40 


juA 


Vq = 2.4V 


40 , 


40 


l| 


Input Current at Maximum Input Voltage 


Vcc = Max, V| = 5.5V 


1 ' 


1. 


mA 


i|H 


High Level Input Current 


Vcc = Max, V, = 2.4V 


40 


40 


/iA 


IJL 


Low Level Input Current 


Vcc = Max, V, =0.4V 


-1.0 


-1.0 


mA 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-20 -70 


-20 -70 


mA 


•cc 


Supply Current 


Vcc=ivrax(3) 


75 110 


75 110 


mA 



Notes 

d) ' All typical values are at Vqc = 5V, T^ = 25°C. 

(2) Not more than one output should be shorted at a time. 

(3) Ice measured with all inputs grounded. , 

Switching Characteristics Vcc - 5V, = 25°C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM78/88 
75A, 75B 
MIN TYP MAX 


UNITS 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Data 


Output 


Cl = 50 pF, Rl = 400n 


35 60 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


' Data 


Output 


35 60 


ns 


tZH 


Output Enable Time to High Level 




20 30- 


ns 


tZL 


Output Enable Time to Low Level 


20 30 


ns 


tHZ 


Output Disable Time from High Level 


Cl = 5 pF, Rl =400a 


20 30 


ns 


tLZ 


Output Disable Time from Low Level 


20 30 


ns 



Switching Time Waveforms 



tZL & tZH 



tLZ & tHZ 



^ 

















INPUT PULSES: 

tr = tf <10ns 
f = 1 MHz 



IT 



*1.5V OUTPUTS 
ACTUAL "0" 




0.5V 


VOLTAGE 
ACTUAL "1" 


t 

■ 1 


VOLTAGE 




>- 

0.5V 
tHZ 1^ 
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TRI-STATE BCD to Binary/Binary to BCD Converters 



General Description 

These circuits are the TR I -STATE versions of the popular 
BCD to binary and binary to BCD converters, DM74184 
and DM74185A respectively. They are derived from the 
256-bit ROM, DM8598. Emitter connections are made 
to provide direct read out of converted codes at outputs 
Y8 through Y1, as shown in the truth tables. Both 
converters comprehend the fact that the least significant 
bits (LSB) of the binary and BCD codes are logically 
equal, and in each cas§ the LSB bypasses the converter. 
Thus a 6-bit converter is produced in each case, and 
both devices are cascadable. 

An overriding enable input is provided on each converter 
which, when taken high, inhibits the function, causing all 
outputs to go into the high-impedance state. For this 
reason, and to minimize power consumption, unused 
outputs Y7 and Y8 of the 185A and all "don't care" 
conditions of the 184 are programmed high. 

DM8898 BCD'TO-BINARY CONVERTERS 

The 6-bit BCD-to-binary function of the DM8898 is 
analogous to the algorithm: 

a. Shift BCD number right orie bit and examine each 
decade. Subtract three from each 4-bit decade 
containing a binary value, greater than seven. 

b. Shift right, examine, and correct after each shift 
until the least significant decade contains a number 
smaller than eig^t and all other converted decades 
contain zeros. 



In addition to BCD-to-binary conversion, the DM8898 is 
programmed to generate BCD 9's complement or BCD 
lO's complement. In each case, one bit of the cpmplement 
code is logically equal to one of the BCD bits; therefore, 
these complements can be produced on three lines. As 
outputs Y6, Y7, and Y8 are not required in the BCD-to- 
binary conversion, they are utilized to provide these 
complement codes as specified in the truth table when 
the devices are connected as shown. 



DM8899 BINARY-TO-BCD CONVERTERS 



The function performed by these 6-bit binary-to-BCD 
converters is analogous to the algorithm: 

a. Examine the three most significant bits. If the 
sum is greater than four, add three and shift left 
one bit. 

b. Examine each BCD decade. If the sum is greater 
than four, add three and shift left one bit. 

c. Repeat step b until the least-significant binary 
bit is in the least-significant BCD location. 

Features 

■ TRI-STATE versions DM74184, DM74185A 

■ Typical propagation delay 30 ns 



Connection Diagram 



BINARY SELECT 



ENABLE , 

G E 



OUTPUT 
Y8 





15 


14 


13 


12 


11 


10 


9 


- I 

















1 2 3 4 5 6 7 |8 

Y1 Y2 Y3 Y4 Y5 Y6 Y7 GNO 

OUTPUTS 



8898(N); 8899(N) 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM88 


UNITS 


98, 99 


MIN TYP(I) MAX 


V|H 


High Levef Input Voltage 




2 


V 


V|L 


Low Level Input Voltage 




0.8 


V 


V, 


Input Clamp Voltage 


Vcc = Min, 1, = -12 mA 


' -1 .5 


V 


•oh 


High Level Output Current 




-5.2 


mA 


Vqh 


High Level Output Voltage 


Vcc = 4.75V, V,H =2V 
V,L = 0.8V, loH = -5.2 mA 


2.4 


V 


Iql 


Low Level Output Current 




12 


mA 


Vol 


Low Level Output Voltage 


Vcc = 4.75V, V,H =2V 
V,L =0.8V, loL = 12 mA 


0.4 


V^ 


•O(OFF) 


Off State (High Impedance State) 
Output Current 


Vcc =Max, V,H =2V 
V,L =0.8V 


Vo = 0.4V 


-40 


ma 


Vo=2,4V 


40 


l| 


Input Current at Maximum Input Voltage 


Vcc = Max, V, = 5.5V 


1 


mA 


l|H 


High Level Input Current 


Vcc = Max, V, = 2.4V 


40 


juA 


l|L 


Low Level Input Current 


Vcc = Max, V, =0.4V 


-1,6 


mA 


Iqs 


Short Circuit Output Current 


Vcc = Max(2) 


-20 -70 


mA 


'cc 


Supply Current 


Vcc Max, V, = OV 


70 99 


mA 



Notes 

(1) All typical values are at VqC ^ 5V, Ta = 25° C. 

(2) Not more than one output should be shorted at a time. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


FROM 


TO 


CONDITIONS 


DM88 
98, 99 
MIN TYP MAX 


UNITS 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Binary Select 


Output 


Cl =50 pF, Ri_ ^400^2 


29 50 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Binary Select 


Output 


33 50 


ns 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Enable 


Output 


23 40 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Enable 


Output 


29 40 


ns 


tZH 


Output Enable Time to High Level 




16 25 


ns 


tZL 


Output Enable Time to Low Level 


26 40 


ns 


tHZ 


Output Disable Time from 
High Level 


Cl = 5 pF, Rl =400^2 


13 20 


ns 


tLZ 


Output Disable Time from 
Low Level 


24 36 


ns 
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Truth Tables 



BCD-TO-BINARY CONVERTER 



BCD 9's OR BCD 10's COMPLEMENT CONVERTER 



BCD 
WORDS 


INPUTS 
(;$ee Note A) 


OUTPUTS 
(See Note bV 


E 


D 


C 


B 


A 


G 


Y5 


Y4 


Y3 


Y2 


Y1 


or 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


2 3 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


H 


4 5 


L 


L 


L 


H 


L 


L 


L 


L 


L 


H 


L 


6 7 


L 


L 


L 


H 


H 


L 


L 


L 


L 


H 


H 


8 9 


L 


L 


H 


L 


L 


L 


L 


L 


H 


L 


L 


10 n 


L 


H 


L 


L 


L 


L 


L 


L 


H 


L 


H 


12 13 


L 


H 


L 


L 


H 


L 


L 


L 


H 


H 


L 


14 15 


L 


H 




H 


L 


L 


L 


L 


H 


H 


H 


16 17 


L 


H 


L 


H 


H 


L 


L 


H 


L 


L 


L 


18 19 


L 


H 


H 


L 


L 


L 


L 


H 


L 


L , 


H 


20 21 


H 


L 


L 


L 


L 


L 


L 


H 


L 


H 


L 


22 23 


H 


L 


L 


L 


H 


L 


L 


H 


L 


H 


H 


24 25 


H 


L 




H 


L 


L 


L 


H 


H 


L 


L 


26 27 


H 


L 


L 


H . 


H 


L 


I 


H 


H 


L 


H 


28 29 


H 


L 


H 


L 


L 


L 


I 


H 


H 


H 


L 


30 31 


H 


H 


L 


L 


L 


L 


L 


H 


H 


H 


H 


32 33 


H 


H 


L 


L 


H 


L 


H 


L 


L 


L 


L 


34 35 


H 


H 


L 


H 


L 


L 


H 


L 


L 


L 


H 


36 37 


H 


H 


L 


H 


H 


L 


H 


L 


L 


H 


L 


38 39 


H 


H 


H 


L 


L 


L 


H 


L 


L 


H 


H 


ANY 


X 


X 


X 


X 


X 


H 


, Z 


Z 


Z 


Z 


Z 



BCD 


INPUTS 

(See Note C) 


OUTPUTS 
(See Note D) 


WORD 


c 


D 


C 


B 


A 


G 


Y8 


Y7 


Y6 


0 


L 


L 


L 


L 


L 


L 


H 


L 


H 


1 


L 


L 


L 


1 


H 


L 


H 


L 


L 


2 


L 


L 


L 


H 


L 


L 


L 


H 


H 


3 


L , 


L 


L 


H 


H 


L 


L 


H 


L 


4 


L 


L 


H 


L 


L 


L 


L 


H 


H 


5 


L 


L 


H 


L 


H 


L 


L 


H 


L 


6 


L 


L 


H 


H 


L 


L 


L 


L 


H 


7 


L 


L 


H 


H 


H 


L 


L 


L 


L 


8 


L 




L 


L 


L 


L 


L 


L 


H 


9 


L 


H 


L 


L 


H 


L 


L 


L 


L 


0 


H 


L 


L 


L 


L 


L 


L 


L 


L 


1 


H 


L 


L 


L 


H 


L 


H 


L 


L 


2 


H 


L 


L 


H 


L 


L 


H 


L 


L 


3 


H 


L 


L 


H . 


H 


L 


L 


H 


H 


4 


H 


L 


H 


L 


L 


L 


L 


H 


H 


5 


H 


L 


H 


L 


H 


L 


L 


H 


L 


6 


H 


L 


H 


H 


L 


L 


L 


H 


L 


7 


H 


L 


H 


H 




L 


L 


L 


H 


8 


H 


H 


L 


L 


L 


L 


L 


L 


H 


9 


H 


H 


L 


L 


H 


L 


L 


L 


L 


ANY 


X 


X 


X 


X 


X 


H 


Z 


Z 


Z 



H =« High Level, L « Low Level, 

X == Don't Care, Z = High Impedance 



H = High Level, L = Low Level, 

X = Don't Care, Z = High Impedance 



6-BIT CONVERTER 



BCD 9's 
COMPLEMENT CONVERTER 



BCD ID'S 
COMPLEMENT CONVERTER 



E 0 C B A 
8898 

Y5 Y4 Y3 Y2 Y1 



TTTTT 

25 2'» 2^ 22 2' 2° 
6-BtT BINARY OUTPUT 



0 C B A 



E 0 C B A 



No Nc Nb Na 



BCD 9'S COtVIPLEMENT 



5V D C B A 



E D C B A 
8898 
Y8 Y7 Y6 



b 



TTTr^ 

To Tc Tb Ta 



BCD 10'S COiMPLEIVlENT 



Notes: 

(A) Input'conditions other than those shown produce highs at outputs Y1 through Y5. 

(B) Outputs Y6, Y7, and Y8 are not used for BCD-to-binary conversion. 

(C) Input conditions other than those shbwn produce highs at outputs Y6, Y7, and Y8. 

(D) Outputs Y1 through Y5 are not used for BCD 9's or BCD 10's complement conversion. 

^When these devices are uised as complement converters, input E is used as a mode control. With this input low, the BCD 9's 9omplement is gen- 
erated; when it is high, the BCD 10's complement is generated. 
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Truth Tables (Continued) 



BINARY-TO-BCD CONVERTER 



BINARY 
WORDS 


INPUTS 


OUTPUTS 


E 


BINARY SELECT 
DOB 


A 


ENABLE 
G 


Y8 


Y7 


Y6 


Y5 


Y4 


Y3 


Y2 


Y1 


0 1 


L 


L 


|_ 


L 


L 


L 


H 


H 


L 
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L 
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L 
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,H 
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L 
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H 
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H 
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L 
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L 
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H 
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H 
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H 


L 


H 


H 


H 


H 


L 


L 


L 


H 
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X 


X 


X 


X 


X 


H 


Z 


Z 


Z 


Z 


Z 


Z 


Z 


Z 



H = High Level, L = Low Level, X = Don't Care, Z = High Impedance 



6-Blt CONVERTER 

6-BIT 
BINARY INPUT 

25 2" 2^ 2^ 2' 2° 

I II I I . 

E D C B A 
8899 

Y5 Y4 Y3 Y2 Y1 

Tttfr 

BAD C B A 
MSD LSO 
6-BIT BCD OUTPUT 
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Natiomil Semicondpctor 
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^ Additional Devices Max Ratings/Operating Conditions 



RATINGS 


DTL 


2502 
SERIES 


72XX/ 
82XX 


9000C 
SERIES 


93XX/ 
83XX 


96XX/ 
86XX 


UNITS 


Maximum Allowable 




8 


7 


7 


7 


7 


7 


V 


Supply Voltage 
















Guaranteed Operating 


Mil 


N/A 


4.50 to 5.50 


N/A 


4.50 to 5.50 


V 


Supply Voltage Range 


ComI 


5 


4.75 to 5.25 


4.75-5.25 


4.75 to 5.25 


Maximum Input Voltage 


5.5 


5.5 


5.5 


5.5 


5.5 


5.5 


V 


Maximum Voltage to Open- 




8 


7 


7 


7 


7 


7 


V 


Collector Outputs 
















Operating Free-Air 


Mil 


N/A 


-55 to +125 




-55 to +125 


°C 


Temperature Range 


ComI 


0 to +75 


0 to +70 


0 to +75 


Storage Temperature Range 


-65 to +150 


°C 
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^ Additional Devices Table of Contents 







Page 
No. 


Package 


Device No. 


Description 


J 


N 


W 






fVlil Com! 


Mil ComI 


iVIil Comi 


DM930 


Dual 4-lnput Gates with Expanders 


4-1 


• 


• 


N/A 


DM932 


Dual 4-lnput Buffers with, Expanders 


4-1 




• 


N/A 


DM933 


Dual 4-lnput Extenders 


4-1 


• 


• 


N/A 


DM935 


Hex Inverters 


4-1 


• - 


• 


N/A 


DM936 


Hex Inverters 


4-1 


• 


• 


N/A 


DM937 


Hex Inverters 


4-1 


• 


• 


N/A 


DM944 


Dual 4-lnput Power Gates With Expanders 


4-1 


• 




N/A 


DM945 


R-S Flip-Flops 


4-1 


• 


• 


N/A 


DM946 


Quad 2-lnput Gates 


4-1 


• 




N/A 


DM948 


R-S Ftip-Flops 


4-1 


• 


• 


N/A 


DM949 


Quad 2-lnput Gates 


4-1 


• 


• 


N/A 


DM957 


Quad 2-lnput Buffers 


4-1 


• 


• 


N/A 


DM958 


Quad 2-lnput Power Gates 


4-1 


• 




N/A 


DM961 


Dual 4-lnput Gates with Expanders 


4-1 


• 


• 


N/A 


DM962 


Triple 3-lnput Gates 


4-1 


• 




N/A 


DM963 


Triple 3-lnput Gates 


4-1 


• 


• 


N/A 


DM1800 


Dual 5-lnput Gates 


4-1 


• 


• 


N/A 


DM1801 


Dual 5-lnput Gates 


4-1 


• 


• 


N/A 


DM2502/DM2502C 


Successive Approximation Registers 


4-6 


• • 


• 


• • 


DM2503/DM2503C 


Successive Approximation Registers 


4-6 


# • 


. # 


• • 


DM2504/DM2504C 


Successive Approximation Registers 


4-6 


• • 


• 


(F) (F) 


DM7280/OM8280 


Presettable Decade Counters 


4-11 


• • 


• 


• • 


DM7281/DM8281 


Presettable Binary Counters 


4-11 


• • 




• • 


DM7288/DM8288 


Presettable Divide-by- 12 Counters 


4-11 


• • 


• 


• • 


DM7290/DM8290 


Presettable Decade Counters 


4-11 


• • 


• • 




DM7291/DM8291 


Presettable Binary Counters 


4-n 




• • 


• • 


DM9002C 


Quad 2-lnput NAND Gates 


4-15 


• 


• 


N/A 


DM9003C 


Triple 3-lnput NAND Gates 


4-15 


• 


• 


N/A 


DM9004C 


Dual 4-lnput NAND Gates 


4-15 




• 


N/A 


DM9005C 


Expandable Dual 2-lnput AND-OR-INVERT 
Gates 


4-15 


• 


• 


N/A 


DM9006C 


Dual 4-lnput Expanders 


4-15 


• 


• 


N/A 


DM9008C 


Expandable 4-Wide AND-OR-INVERT dates 


4-15 


• 


• 


N/A 


DM9009C 


Dual 4-lnput NAND Buffers 


4-15 


• 




N/A 


DM901 2C 


Quad 2-lnput NAND Gates with Open- 
Collector Outputs 


4-15 


• 




N/A 


DM90 16C 


Hex Inverters 


4-15 


• 


• 


N/A 


DM9024/DM8024 


Dual J-K Flip-Flops with Preset and Clear 


4-17 


• • 


• • 


• • 


DM9093 


Dual J-K Flip-Flops 


4-1 


• 


• 


N/A 


DM9094 


Dual J-K Flip-Flops 


4-1 






N/A 


DM9097 


Dual J-K Flip-Flops 


4-1 






N/A 


DM9099 


Dual J-K Flip-Flops 


4-1 


• 


• 


N/A 


DM9300/DM8300 


4-Bit Parallel-Access Shift Registers 


4-19 




* • 


• • 


DM9301/DM8301 


1 of 10 Decoders 


4-22 


• • 


• 


• • 


DM9309/DM8309 


Dual 4-Line to l-Line Data Selectors/ 
, Multiplexers 


4-24 


• • 




• • 


DM9310/pM8310 


Synchronous 4-Bit Decade Counters 


4-27 


• • 


• 


• • 


DM931 1/DM8311 


4-Line to 16-Line Decoders/Demultiplexers 


4-33 


• • 


• 


(F) (F) 


DM9312/DM8312 


8-Line to 1-Line Data Selectors/Multiplexers 


4-24 


• • 




• • 


DM9316/DM8316 


Synchronous 4-Bit Binary Counters 


4-27 


• • 


• 


• • 


DM9318/DM8318 


Priority Encoders 


4-36 








DM9322/DM8322 


Quad 2-Line to 1-Line Data Selectors/ 


4-38 


• • 




• • 


Multiplexers 










DM9334/DM8334 


8-Bit Addressable Latdhes 


4-40 




• • 




DM9601 /DM8601 


Retriggerable One Shots 


4-43 








DM9602/DM8602 


Dual Retriggerable, Resettabfe, One Shots 


4-46 




• • 
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DIVI930 Series 



DTL Circuits 



General Description 

The National Semiconductor family of DTL is a complete 
lineof compatible monolithic integrated circuits designed 
to operate at medium speed with medium power dis- 
sipation and high fan-out. The DTL family is available 
in 14-pin epoxy B or ceramic dual-in-line packages for 
operation over the 0°C to +75 C temperature range. 

The DTL I line is composed of a variety of NAND gates 
.that allow complete design flexibility. The gates are 
available with either 6k pull-up resistors for low power 
dissipation, or 2k pull-up resistors for increased speed. 
The gate outputs can be wired together to achieve the 
wired-OR function. 

The NAND gates are complemented with the Dl\/1932 
and DIVI957 buffers which provide higher fan-out; the 
DM944 and DM958 power gates which have an open 
collector, and the DM933 extender which allows in- 
. creased fan-in for both buffers and DM930 and DM961 
gates. 

The flip-flops in this faniily are of the direct coupled 
master-slave type, with direct clear and direct set lines. 
The dual flip-flops include ones with either common 
or separate clocks. 

The DM945 and DM948 are R-S flip-flops which can be 
externally cross coupled to perform in the JK mode. 
They are of the master-slave type with output buffers 
to provide isolation from the output load. These flip- 
flops feature both asynchronous set and clear lines. 
The DM945 has a 6k pull-up resistor and the DM948 
has a 2k pull-up resistor. 



The DM9093 and DM9094 are dual JK flip-flops of the 
.DM945 and DM948 variety respectively.. Both flip-flops 
have separate clocks and no asynchronous clear lines. 

The DM9697 and DM9099 are dual JK flip-flopis of the 
DM948 and DM945 variety respectively. Both flip-flops 
have common clocks and both asynchronous set and 
clear lines. 

The DM930 series is directly compatible with the TTL 
devices ■ manufactured by National and can be used in 
conjunction with them in those portions of a system 
where speed is not the main consideration. . 

Features 

■ NAND Gates 

DM930, DM961 - dual four input gates with 
expanders 

DM935, DM936, DM937 - hex inverters 
DM946, DM949 - quad two input gates 
DM962, DM963 - triple three input gates 
DM 1 800, DM 1 801 - dual five input gates 

■ Buffers/Extenders 

DM932 - dual four input buffer with expander 
DM933 - dual four input extender 

- dual four input power gate with expander 

- quad two input buffer 

- quad two input power gate 



DM944 
DM957 
DM958 
Flip-Flops 

DM945, DM948 



RS flip-flops 
DM9093, DM9094, DM9097, DM9099 
flip-flops 



dual JK 



Truth Tables 



SYNCHRONOUS TRUTH TABLE 





tn+1 


SI 


S2 


01 


02 


Q 


Pi n 3 


Pin 4 


Pin 12 


Pin 11 


Pin 6 


L 


X 




X 


Qn- 


L 


X 


X 


L 


Qn 


X 


L 


L 


X 


Qn 


X 


L . 


X 


L 


Qn 


L 


X 


H 


H 


L 


X 


L 


H 


H 


L 


H 


H 


L 


X 


H 


. H 


H 


X 


L 


H 


H 


H 


H 


H 


* 



* — Indeterminate State 
X - Don't Care 



ASYNCHRONOUS TRUTH TABLE 



Sd 
Pin 10 


Cd 

Pin 5 


Q 
Pin 6 


Q 
Pin 9 


H 


H 


NO 


NC 


L 


H 


H 


L 


H 


L 


L 


H 


L 


L 


H 


H 



JK TRUTH TABLE 



tn 


tn + 1 


SI 


CI 


Q 


Pin 3 


Pin 12 


Pin 6 


L 


L 


Qn 


H 


L 


H 


L 


H 


L 


H 


H 


Qn 



(Connect S2 to Q, C2 to Q) Asynchro- 
nous inputs, direct set (Sp) and direct 
clear (Cp), override the synchronous 
inputs, and are independent of all other 
inputs. 
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Connection and Logic Diagrams 




930(J), (N);932(J), (N); 
944(J), (N);961(J), (N); 
1800(J), (N); 1801(J), (N) 




935(J), (N); 936(J), (N); 
937(J). (N) 




946(J), (N);949{J). (N) 






962(J), (N);963(J), (N) 



957(J), (N); 958(J), (N) 



933(J), (N) 




11 - 
13- 
12- 



J Sd 1 
T 

K 0 



— J Sd 1 
-O T 

K 0 



3- 

1 - 

2 - 

lo- 
ll - 

12- 
13- 



J Sd 1 
K Co 0 

3^ 



J Sd 1 
T 

K Cp 0 



945(J), (N);948(J), (N) 



9093(J), (N); 9094{J), (N) 



9097<J), (N); 9099(J), <N) 
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Electrical Characteristics (Vcc = 5.0V) 



PARAMETER 


CONDITIONS 


DM930, DM935, DM936, DM937, DM946 
DM949, DM961, DM9.62, DM963, DM1800, DM1801 


UNITS 


0°C 


25° C 


75°C 


MIN MAX 


MIN MAX 


MIN MAX 


'CEX 


Output Leakage Current 

: — , — _ — ^ — 


V, = 0, Vo = 5V 


2k Gates 




100 




mA 


6k Gates 




100 




VpH 


High Level Output Voltage{1) 


V,L = Max, Iqh = Max 


2.6 , 


2.6 


2.5 


V 


Vol 


Low Level Output Voltage 


Vi = V,H, loL = Max 


0.45 


0.45 


0.50 


V 


«IH 


High Level Input Current (1) 


V, =Vr 


5 


5 


10 




«IL 


Low Level Input Current 


V, =Vf: 


-1.40 


-1.40 


-1.33 


mA 


'os 


Short Circuit Output Current 


V|=0 


2k Gates 




-1 .85 -3.90 




mA 


6k Gates 


1.30 


-0.61 -1 .30 


-1.25 


•cci 


Supply Current 


Vcc-5V,V, = Vr 


2k Gates 




5.9 




mA 


6k Gates 




4 




•CC2 


Supply Current 


Vcc=8V,V, =0 




4 




mA 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Cl =30pF, Rl =3.9 kO 


2k Gates 




15 60 




ns 


6k Gates 




25 80 




tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Cl = 50 pF, Rl =400^2 


2k Gates 




10 30 




ns 


6k Gates 




10 30 





Notes 

(1) Applies to all gates except DM935. 



Test Conditions 



GATES 



TEMP. 


VOLTS 


V|L 
VOLTS 


VOLTS 


Vf 
VOLTS 


VcEX 
VOLTS 


(6k) 
(mA) 


(2k) 

•OL 
(mA) 


(6k) 

'oh 
(mA) 


(2k) 

'oh 
(mA) 


0°C 


2.0 


1.2 


4.0 


0.45 




12.0 


11.0 


-0.12 


-0.5 


+25°C 


1.9 


1.1 


4.0 


0.45 


5.0 


12.0 


11.0 


-0.12 


-0.5 


+75°C 


1.8 


0.95 


4.0 


0.50 




11.4 


10.4 


-0.12 


-0.5 
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^ Additional Devices DM930 Series 



Electrical Characteristics (Vcc = 5.0V) 



PARAMETER 


CONDITIONS 


DM932, DM933, DM944. DM957, DM958 


UNITS 




25°C 


75° C 


MIN MAX 


MIN MAX 


MIN MAX 


V|L 


Low Level Input Voltage 


Iil = Ifd 


933 


0.75 0.90 


0.68 0.82 


0.60 0.75 


V 


'CEX 


Output Leakage Current 


V| = 0, Vq = 5V 


932, 957 




100 






944, 958 


25 


100 


200 


VOH 


High Level Output Voltage 


V| = V|L, loH = Max 


932, 957 


2.6 


2.6 


2.5 


V 


Vol 


Low Level Output Voltage 


V| = V|H. loL = Max 


All Except 
933 


0.45 


0.45 


0.50 


V 




High Level Input Current 


V, =Vr 


933 ^ 


5 


5 


10 


fxA 


Others 


5 


5 


10 


lit 
ML 


Low Level Input Current- 


V, = Vp 


All Except 
933 


~1 .40 


—1 .40 


"1 .33 


mA 


Iqs 


Short Circuit Output Current 


V, = 0 


932, 957 


-16 


-16 


-14 


mA 


•cci 


Supply Current 


Vcc = 5V,V, - Vr 


932 




30.0 




mA 


944 




22.5 




957 




60.0 




958 




4.5 




'CC2 


Supply Current 


Vcc =8V, V, =0 


All Except 
933 




4 




mA 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Cl = 500 pF, Rl = 51012 


932, 957 




25 80 




ns 


Cl = 20 pF, Rl = 5100 


944, 958 




15 50 




tpHL 


Propagation Delay Time, 
"High-to-Low Level Output 


Cl = 500 pF, Rl = 15012 


932, 957 




15 40 




ns 


Cl = 100 pF, Rl = 150r2 


944, 958 




10 35 





Test Conditions 



BUFFERS/EXTENDERS 



TEMP. 


V|H 
VOLTS 


V|L 
VOLTS 


Vr 
VOLTS 


Vf 
VOLTS 


VCEX 
VOLTS 


Ifd 
mA 


932 
957 


944 
958 


932 
957 


loL 
(mA) 


lOL 

(mA) 


'oh 
(mA) 


0°C 


2.0 


1.2 


4.0 


0.45 




-2 


36 


40 


-2.0 


+25°C 


1.9 


1.1 


4.0 


0.45 


5.0 


-2 


36 


40 


-2.5 


+75°C 


1.8 


0.95 


4.0 


0.50 




-2 


34 


36 


-3.0 



4-4 



^ Additional Devices 



DM930 Series 



Electrical Characteristics (Vcc = 5.0V) 



PARAMETER 


CONDITIONS 


DM945, DM948, DM9093, DM9094 . 
DM9097, DM9699 


UNITS 


0"C 


25°C 


75° C 


MIN MAX 


MIN MAX 


MIN MAX 


'CEX 


Output Leakage Current 


V|=0, Vo=5V 


945, 948 




100 




iuA 


VOH 


High Level Output Voltage 


V, =V,L 
'oh = Max 


Data 


945, 948 


2.6 


2.6 


2.5 


V 


Set, Reset 


945, 948 


2.6 


2.6 


2.6 


All 


9093, 9094 
9097, 9099 


2.6 


2.6 


2.5 


Vol 


Low Level Output'Voltage 


V, =V|H,ioL -Max 


Alt 


0.45 


0.45 


0.50 


V 




High Level Input Current 


V, =Vr 


Data 


945, 948 








ma 


Set, Reset 


945, 948 


5.0 


5.0 


1 0.0 


Clock 


945, 948 


30 


30 


40 


9093, 9094 


20 


20 


30 


9097, 9099 


40 


40 


60 


Clear 


9097, 9099 


10 


10 


20 


All Except Clocks, 
and Direct Clear 
on 9097, 9099 


, 9093,9094 
9097, 9099 


5.0 


5.0 


10.0 


ilL 


Low Level Input Current 


V| = Vp 


Data 


All 


"0.95 


-0.95 


-0.90 


mA 


Set, Reset 


945, 948 


-2.8 


-2.8 


-2.67 


Direct Set ' 


9093, 9094 
9097, 9099 


-2.8 


-2.8 


-2.67 


Clock 




-2.8 


-2.8 


-2.66 


948, 9093 
9094 


—2,8 


"2.8 


2 67 


Clock, Direct 
Clear 


9097, 9099 


-5.6 


-5.6 


5.34 


los 


Short Circuit Output Current 


V| =0 


2k 


-1.77 -4.2 


-1.77 -4.2 


-1.60 4.0 


mA 


6 k 


-0.59 -1.41 


-0.59 -1.41 


-0.55 1.38 


•cci 


Supply Current 


Vcc 5V (Inputs Open) 


945 








mA 


948 




17 




9093, 9099 




28 




9094, 9097 




34 




'CC2 


Supply Current 


Vcc=8V, V, =0 


945 




18 






948 




23 




9093, 9099 




36 




9094, 9097 




45 




tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Cl = 30pF, RL = 2kn 


2k, 




25 75 




ns 


6k 




25 100 




tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Cl =50pF, Rl = 330^7 ' 




15 55 




ns 



Test Conditions 



FLIP-FLOPS 



TEMP. 


V|H 
VOLTS 


V|L 
VOLTS 


Vr 
VOLTS 


Vf 
VOLTS 


VcEX 
VOLTS 


945 
9093 
9099 

(6k) 


948 
9094 
9097 

(2k) 


945 
9093 
9099 

(6k) 


948 
9094 
9097 

(2k) 


945 
9093 
9099 

(6k) 


• 948 
9094 
9097 
(2k) 














VcPTH 
(VOLTS) 


VcPTH 
(VOLTS) 


Sol 
(mA) 


lOL 

(mA) 


'9H 
(mA) 


'oh 
(mA) 


0°C 


2.0 


1.2 


4.0 


0.45 




1.15 


1.30 


16.8 


15.4 


-0.12 


-0.5 


+25°C 


1.9 


1.1 


4.0 


0.45 


5.0 


0.95 


1.15 


16.8 ■'■ 


15.4 


-0.12 


-0.5 


+75°C 


1.8 


0.95 


4.0 


0.50 




0.65 


0.85 


16.0 


14.6 


-0.12 , 


-0.5 



r 



PRESET TEST 
REMOVED 



PRESET 
REMOVED 
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^ Additional Devices 



General Description 

The DM2502, DIV12503 and DM2504 are 8-bit and 12-bit 
TTL registers designed for use in successive approxima- 
tion A/D converters. These devices contain all the logic 
and control circuits necessary (in combination with a 
D/A converter) to perform successive approximation 
analog-to-digital conversions. 

The DM2502 has 8 bits with serial capability and is not 
expandable. 

The DM2503 has 8 bits and is expandable without serial 
capability. 

The DM2504 has 12 bits with serial capability and 
expandability. 

All three devices are available in ceramic DIP, ceramic 
flatpak, and molded Epoxy-B DIPs. The DM2502, 



DM2502,03;p4 
Successive Approximation Registers 

DM2503 and DM2504 operate over ~55°C to +125°C; 
the DM2502C, DM2503C and DM2504C operate over 
0°C to -^70°C. 

Features 

■ Complete logic for successive approximation A/D 
converters 

■ 8-bit and "i 2-bit registers 

■ Capable of short cycle or expanded operation 

■ Continuous or start-stop operation 

■ Compatible with D/A converters using any logic code 

■ Active low or active high logic outputs 

■ Use as general purpose serial-to-parallel converter or 
ring counter 



Connection Diagrams 



Vcc Q11 WC Q11 Q10 Q9 Q8 Q7 Q6 NC 
1 24 23 22 21 20 19 18 17 16 15 14 13 



{DIVI2502) Qcc 

00 
(DIVi2503) 



DO Qcc QO 01 02 03 



10 11 jl2 

05 IMC D GIMD 



2502(J), (W); 2502C(J), (N), (W); 
2503(J), (W); 2503C(J), (N), (W) 



2504(J), (F); 2504C(J), (N), (F) 



Truth Table 



TIME 


INPUTS 


OUTPUTSd) 


tn 


D 


S 


E(2) 


D0(3) 


Q7 


Q6 


Q5 


Q4 


Q3 


Q2 


Q1 


QO 


Qcc 


0 


X 


L 


L 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


1 


D7 


H 


L 


X 


L 


H 


H 


H 


H . 


H 


H 


H 


H 


2 


D6 


H 


L 


D7 


D7 


L 


H 


H, 


H 


H 


H 


H 


H 


3 


D5 


H 


L 


D6 


D7 


D6 


L 


H 


H 


H 


H 


H 


H 


4 


D4 


H 


L 


D5 


D7 


D6 


D5 


L 


H 


H 


H 


H 


H 


5 


D3 


H 


L 


D4 


D7 


D6 


D5 


D4 


L 


H 


H 


H 


H 


6 


D2 


H 


L 


D3 


D7 


D6 


D5 


D4 


D3 


L 


H 


H 


H 


7 


D1 


H 


L 


D2 


D7 


D6 


D5 


D4 


D3 


D2 


L 


H 


H 


8 


DO 


H 


L ■ 


Dl 


D7 


D6 


D5 


D4 


D3 


D2 


Dl 


L 


H 


9 


X 


H 


L 


DO 


D7 


D6 


, D5 


D4 


D3 


D2 


Dl 


DO 


L 


10 


x 


x 


L 


X 


' D7 


D6 . 


D5 


D4 


D3 


D2 


Dl 


DO 


L 




x 


x 


H 


X 


H 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


NC 



Notes 

(1) Truth table for DM2504 is extended to include 12 outputs. 

(2) Truth table for DIVI2502 does not include E column or last fine 
in truth table shown. 

(3) Truth table for DM2503 does not include DO column. 



H = High Level 
L = Low Level 
X = Don't Care 
NC = No Change 
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^ Additional Devices DM2502,G3,04 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise notecl) 



PARAMETER 


CONDI TIOISIS 


DIVI25 


UNITS 


02, 02C 


03, 03C 


04,04C 


MIN TYPd) MAX 


MIN TYP(I) MAX 


MIN TYP(I) MAX 


v.. J 






2 


2 . 


■2-' . ' . 




V,L 


Low Level Input Voltage 




0.8 


0.8 


0.8 




Vl 


Input Clamp Voltage 


Vcc = Min, 1, = -12 mA 


-1.5 


-1.5' 


-1.5 


V 


'oh 


High Level Output Current 




-480 


-480 


-480 


mA 


VoH 


High Level Output Voltage 


Vcc = Min, V|H = 2V 
V,L = 0.8V, loH = -"480/uA 


^.4 3.6 


2.4 3.6 


2.4 3.6 


V 


Iql 


Low Level Output Current 




9.6 


9.6 


9.6 


mA" 


Vol 


Low Level Output Voltage 


Vcc = Min, V|H = 2V 

V,L =. 0.8V; lot = 9-6 mA ' 


0.2 0.4 


0.2 0.4 


0.2 0.4 


V 


h 


Input Current at 
Maximum Input Voltage 


Vcc = Max, V, = 5,5V 


■j 


1 




mA 


■iH 


High Level Input Current 


Vcc = Max 
V, = 2.4V 


CP Input 


6 40 


6 40 


6 40 


fxA 


D, E, S Inputs 


12 80 


12 80 


■ 12 80 


Ul 


Low Level Input Current 


Vcc = Max 
V, = 0.4 V 


CP, S Inputs 


-1.0 -1.6 


-1.0 -1.6 


-1.0 -1.6 


mA 


D, E Inputs 


-2.0 -3.2 


-2.0 -3.2 


-2,0 -3.2 


'os 


Short Circuit Output 
Current 


Vcc = Max (2) 


-10 -20 -45 


-10 -20 -45 


-10 -20 -45 


mA 


'cc 


Supply Current 


Vcc = Max 


Military , 


65 85 


60 80 


90 110 


mA 


Commercial 


65 95 


60 90 


90 124 



Notes 

(II All typical values are §t Vcc ~ 5V, = 25°C. 

(2) Not more than one output should be shorted at a time. 



Switchirig ChaNcteristlcs Vcc = 5V, = 2B°C 















DM25 






PARAMETER 


FROM 


to 


CONDITIONS 


02, 02C 


03, 03C 


04, 04C 


UNITS 














MIN 


TYP 


MAX 


MrN 


TYP 


MAX 


MiN 


TYP 


MAX 






Maximum (Clock Frequency 








15 


21 




15 


21 




15 


21 




MHz 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


CP 


Output 




10 


26 


38 


10 


26- 


38 


10 


26 


38 


ns 


tPHL 


Propagation Delay Time, ■ 
High-to-Low Level Output . 


Ci_ = 15pF 
Rl =400^2 


10 


18 


28 


1.0 


18 


28 


10 


18 


28 


ns 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


E 


07,(011) 
CPHigh 
S Low 


N/A 




13 


19 




13 


19 


ns 


tpHL 


Propagation Delay Time, 
High to-Low Level Output 




N/A 


16 24 


16 24 


ns 


tw 


Width of 


Low Level 








42 


30 




42 


30 




42 


30 




ns 




Clock Pulse 


High Level 








24 


17 




24 


17 




24 


17 




tSETUP 


Setup Time 


S Input 








16 9 


16 


9 




16 


9 




ns 




D Input 








8 4 


8 4 


8 4 
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^ Additional Devices 



DM2502,03,64 



Application Information 
OPERATION 

The registers consist of a set of master latches that act 
as the control elements in the device and change state 
on the input clock high-to-low transition and a set of 
slave latches that hold the register data and change on 
the input clock low-to-high transition. Externally the 
device acts as a special purpose serial-to-paral lei converter 
that accepts data at the D input of the register and sends 
the data to the appropriate slave latch to appear at the 
register output and the DO output on the DM2502 and 
DIVI2504, when the clock goes from low-to-high. There 
are no restrictions on the data input; it can change state 
at any time except during a short interval centered about 
the clock low-to-high transition. At the same time that 
data enters the register bit the next less significant bit 
register is set to a low^eady for the next iteration. 

The register is reset by holding the S (Start) signal low 
during the clock low-to-high transition. The register 
synchronously resets to the state 07 (11) low, and all 
the remaining register outputs high. The Qcc (Conver- 
sion Complete) signal is also set high at this time. The S 
signal should not be brought back high until after the 
clock low-to-high transition in order to guarantee 
correct resetting.__After the clock has gone high resetting 
the register, the S signal must be removed. On the next 
clock low-to-high transition the data on the D input is 
set into the 07 (11) register bit and the 06 (10) register 
bit is set to a low ready for the next clock cycle. On the 
next clock low-to-high transition data enters the 06 (10) 
register bit and Q5 (9) is set to a low. This operation is 
repeated for each register bit in turn until the register 
has been filled. When the data goes into QO, the Qqq 
signal goes low, and the register is inhibited from further 
change until reset by a Start signal. 

The DM2502, DM2563 and DM2504 have a specially 
tailored two-phase clock generator to provide non- 
overlapping two-phase clock pulses (i.e., the clock 
waveforms intersect below the thresholds of the gates 
they drive). Thus, even at very slow dV/dt rates at the 
clock input (such as from relatively weak comparator 
outputs), improper logic operation will not result. 

LOGIC CODES 

All three registers can be operated with various logic 
codes. Two's complement code is used by offsetting the 
comparator 1/2 full rangje + 1_/2 LSB and using the 
complement of the MSB (07 or Oi l ) with a binary D/A 
converter. Offset binary is used in the same manner but 
with the MSB (07 or 01 1 ). BCD D/A converters can be 
used with the addition. of illegal code suppression logic. 

ACTIVE HIGH OR ACTIVE LOW LOGIC 

The register can be used with either D/A converters that 
require a low voltage level to turn on, or D/A converters 
that require a high voltage level to turn the switch on. If 
D/A converters are used which turn on with a low logic 
level, the resulting digital output from the register is 
active low. That is, a logic "1" is represented as a low 



voltage level. If D/A converters are used that turn on 
with a high logic level then the digital output is active 
high; a logic "1" is represented as a high voltage level. 

EXPANDED OPERATION 

An active low enable input, E, on the DM2503 and 
DM2504 allows registers to be connected together to 
form a longer register by connecting the clock, D, and S 
inputs in parallel and connecting the Qqq output of one 
register to the E input of the next less significanjt^ 
register. When the start signal resets the register, the E 
signal goes high, forcing the 07 (11) bit high and 
inhibiting the register from accepting data until the 
previous register is full ^nd its Qqq goes low. If only 
one register is used the E input should be held at a low 
logic level. 

SHORT CYCLE 

If all bits are not required, the register may be truncated 
and conversion time saved by using a register output 
going low rather than the Occ signal to indicate the end 
of conversion. If the register is truncated and operated 
in the continuous conversion mode, a lock-up condition 
may occur on power turn-on. This condition can be 
avoided by making the start input the OR function of 
Occ at^cl the appropriate register output. 

COMPARATOR BIAS 

To minimize the digital error below ±1/2 LSB, the 
comparator must be biased. If a D/A converter is used 
which requires a low voltage level to turn on, the 
comparator, should be biased +1/2 LSB. If the D/A 
converter requires a high logic level to turn on, the 
comparator must be biased ~1/2 LSB. 



Definition of Terms (See Timing Diagram) 

CP: The clock input of the register. 
D: The serial data input of the register. 
DO: The serial data out. (The D input delayed one bit). 
E: The register enable. This input is used to expand the 
length of the register and when high forces the 07 (11) 
register output high and inhibits conversion. When not 
used for expansion the enable is held at a low logic level 
(ground). 

Qj i = 7 (11) to 0: The outputs of the register. > 
Qcc: The conversion complete output. This output 
remains high during a conversion and goes low when a 
conversion is complete. 

07 (11): The true output of the MSB of the register. 
Q7 (11): The complement output of the MSB of the 
register. 

S: The start input. If the start input is held low for at 
least a clock period the register will be reset to 07 (11) 
low and all the remaining outputs high. A start pulse that 
is low for a shorter period of time can_be used if it 
meets the set-up time requirements of the S input. 
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^ Additional Devices 



DM2502,03v04 



Logic Diagram 



(OM2S03, OM2S04} 



OS Q -» pl--/JJ) ! 



Timing Diagram 



QccJ 



S Q 

02 



DS ol-l 



f<\DS Q 

R 5 



"L r 



02 



: I — i__r 



I „ J 



|-o|DS Q 

01 
R 5 



Note 1 : Cell logic is repeated for register stages. 
QStoQI DM2502, DM2503 
Q9toQ1DM2S04 



J 1 T 



Switching Time Waveforms 

AT LEAST I AT LEAST , 



mmmm: 



(OM2502, DM2504) 



(DIV!25(I3, DM2504) 




WAVEFORMS INPUTS 



Wlust be steady Will be steady 



May change from Will be changing 
H to L from H to L 



May change from Will be changing 
L to H from L to H 



Don't care: any Changing: state 
change permitted unknown 



ENABLE TO 07(11) 
CP = H 
S = L 
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^ Additidnai Devices 



DM2502,03,04 



Typical Applications 



BCD ILLEGAL CODE SUPPRESSION 



ACTIVE HIGH 



ACTIVE LOW 



CLOCK- > CP DM2502 



Q7 Q6 Q5 Q4 Q3 Q2 Q1 QQ 




• ^ COMPARATOR 



CLOCK > OM2502 



dec 

07 06 Q5 Q4 Q3 Q2 01 QO 



D/A CONVERTER 



0/A CONVERTER 




COMPARATOR 



HIGH SPEED 12-BIT A/D CONVERTER 

5V--» 5V--1 
5V L-ov L-ov 



JITLTU 



CLOCK 
INPUT 



T 



A0120D 
'10k >10k 



SERIAL 
' OUTPUT 




-VWr— +5V 
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^ Additional Devices 



DM72/DM8280,81,88,90,91 



General Description 

These high-speed counters consist of four dc-coupled, 
nnaster-slave flip-flops which are internally interconnected 
to provide divide-by-two, divide-by-four, divide-by-five, 
divide-by-six, divide-by-eight, divide-by-ten, drvide-by- 
twelve, or divide-by-sixteen operations. The counters are 
fully programmable; that is, the outputs may be preset 
to any number by placing a low logic level on the 
count/load input and entering the desired number at the 
data inputs. Transfer of information to the outputs 
occurs on the negative-going edge of the clock pulse. 
These counters also feature a direct clear which, when 
placed at a low logic level, sets all outputs low regardless 
of the conditions on the clocks. 

Typical Count Configurations 
DM7280/DIVI8280, DM7290/DM8290 

The output of flip-flop A is not internally connected to 
the succeeding flip-flops; therefore, the count may be 
operated in three independent modes: 

1 . When used as a binary -coded decimal decade 
counter, the clock-2 input must^be externally 
connected to the output. The clock-1 input, 
receives the incoming count, and a count sequence 
is obtained in accordance with the BCD count 
sequence truth table. 

2. If a symmetrical divide-by-ten count is desired for 
frequency synthesizers (or other applications re- 
quiring division of a binary count by a power of 
ten), the Qp output must be externally connected 
to the clock-1 input. The input count is then 
applied at the ciock-2 input and a divide-by-ten 
square wave is obtained at output in accordance 
with the bi-quinary truth table. 

3. For operation as a divide-by-two counter and a 
divide-by-five counter, no external interconnections 
are required. Flip-flop A is used as a binary element 
for the divide-by-two function. The clock-2 input 
is used to obtain binary divide-by-five operation at 
the Qg, Qc, and Qp outputs. In this mode, the two 
counters operate independently; however, all four 
flip-flops are loaded and cleared simultaneously. 

DM7281 /DM8281, DM7291/DM8291 

The output of flip-flop A is not internally connected to 
the succeeding flip-flops, therefore the counter may be 



Presettable Counters 

operated in two independent modes: 

1. When used as a high-speed 4-bit ripple-through 
counter, output must be externally connected 
to the clock-2 input. The input count pulses are 
applied to the clock-1 input. Simultaneous divisions 
by 2, 4, 8^ and 16 are perfornried at the Q^, Qb, 
Qq, and Qq outputs as shown in the truth table 
for the DM7281/8281, DM7291/8291. 

2. When used as a 3-bit ripple-through counter, the 
input count pulses are applied to the cloek-2 input. 
Simultaneous frequency divisions by 2, 4, and 8 
are available at the Qg, Qq, and Qq outputs. 
Independent use of flip-flop A is available if the 
load and clear functions coincide with those of the 
3-bit ripple-through counter. 

DM7288/DM8288 

The 8288 divide-by-twelve counter is a four-bit subsystem 
consisting of divide-by-two and divide-by-six counters in 
a 14-pin package. For divide-by-twelve operation, output 
A is connected externally to the clock-2 input. 



Features 

■ Direct replacements Signetics 8280, 8281, 8288, 
8290, 8291 

■ Pin-for-pin with popular Series 54 counters: 

8280, 8290-54176, 54196 

8281, 8291 -541 77, 541 97 

■ Fully programmable 

■ Independent clear input 

■ Performs BCD, bi-quinary, or quinary counting 

■ Output maintains full fan-out while driving 
clock 2 



TYPICAL 
TYPE CLOCK FREQUENCY 

CLOCK 1 CLOCK 2 

7280/82g0 

7281/8281 50 MHz 25 MHz 
7288/8288 



TYPICAL 
POWER DISSIPATION 



7290/8290 
7291/8291 



50 MHz 



25 MHz 



Connection Diagram 



DATA INPUTS 



7280(J), (W); 8280 (J), (N), (W); 728KJ). (W); 8281(J), (N), (W); 
7288(J), (W); 8288(J), (N), (W); 7290/8290(J), (N), (W); 
7291/8291 (J), (N), (W) 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DIVI72/82 


UNITS 


80,81 


88 


90,91 


MIN TYPd) MAy( 


MIN TYPd) MAX 


MIN TYP(I) MAX 


V|H 


High Level Input Voltage 




2 


2 


2 


V 


V,L 


Low Level Input Voltage 




0.8 


0.8 


0.8 


V 


V, 


input Clamp Voltage 


Vcc = Min, l| = -12 mA 


-1.5 


-1.5 


-1.5 


V 


'oh 


High Level Output Current 




-800 


-800 


-800 


ma 


VOH 


High Level Output Voltage 


Vcc = Min, V,H = 2V. 
V,L =0.8V, loH ==-800a(A 


2.6 


2.6 


2.6 


V 


•OL 


Low Level Output Current 




16 


16 


1 O 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L =0.8V, 1oL = 16 mA 


0.4 


0.4 


0.4 


V 


ii 


Input Current at Maximum Input Voltage 


Vgc = Max, V, = 5.5V 


1 


1 


1 


mA 


i|H 


High Level ! nput Current 


Vcc = Max 
V, = 4.5V 


Count/Load, Data 


40 


40 


40 


juA 


Clear, Clock 1 


80 


80 


80 


Clock 2 (8281, 8291) 


40 


N/A 


80 


Clock 2 (Others) 


80 


80 


120 


l|L 


Low Level Input Current 


Vcc - Max 
V, = 0.4V 


Count/Load 


-1 .6 


-1 .6 


—1 .6 


mA 


Data 


-1.2 


-1.2 


-1.2 


Clear 


-3.2 


-3.2 


-2.8 


Clk 1,Clk 2 (8280, 8290) 


-3.2 


-3.2 


-4.8 


Clock 2 (Others) 


-1.6 


-1.6 


-2.4 


'os 


Short Circuit Output Current 


Vcc = Max{2) 


-18 -57 


-18 -57 


-18 -57 


mA 


'cc 


Supply Current 


Vcc = Max 


30 45 


30 45 


30 48 


mA 



Notes 

(1) All typical values are at Vqc = 5V, Ta = 25" C. 

(2) Not more than one output should be shorted at a time. 



00 
00 

CP 

o 



Switching Characteristics Vcc = 5V, = 25°C 













DM72/82 \ ' 






PARAMETER 


FROM 


TO 


CONDITIONS 


80, 81 


88 


90, 91 


UNITS 












MiN TYP 


MAX 


MiN 


TYP 


MAX 


MIN 


TYP 


MAX 




flVlAX 


Maximum Clock 
Frecfuency 


Clock 1 


Qa 






35 50 


35 


50 




40 


50 




MHz 


tPLH 


Propagation Delay Time, 


Clock 1 


Qa 






9 13 




9 . 


13 


9 13 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Clock 1 


Qa 






IT 


17 




11 


17 




11 


17 


ns 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 2 


■ Qb 






12 18 


12 18 




12 


18 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Clock 2 


Qb 






14 


21 




14 


21 




14 


21" 


ns 


*PLH 


Propagation -Delay Time, 
Low-to-High Level Output 


Clock 2 


Qc 






27 


41 




27 


41 




24 


36 


ns - 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Clock 2 


Qc 




Cl = 15 pF 


34 


51 




34 


51 




28 


42 


ns 


tPLH 


Propagation Delay Time, 


Clock 2 


Qd 


8280, 8288, 8290 


Rl -400n 


13 


20 




13 


20 




14 


21 


ns 




Low-to-High Level Output 


8281,8291 




44 


66 


N/A 




36 


54 


tpHL 


Propagation Delay Time, 


Clock 2 




8280, 8288, 8290 




17 


26 




17 


26 




16 


23 


ns 




High-to-Low Level Output 


Qd 


8281,8291 




50 


75 


IM/A 




42 


63 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Any Data Input 


Any Output 






19 


29 




19 


29 




16 


■24, 


ns 


tPHL 


Propagation Delay Time, 
High'tp-Low Level Output 


Any Data Input 


Any Output 






31 


46 




' 31 


46 




25 


38 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Load 


Any Output 






29 


43 




29 


43 




22 


33 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Load 


Any Output 






32 48 




32 


48 




24 


36 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Clear 


Any Output 






32 


48 




32 


48 




25 


37 ■ 


ns 


tw 


Pulse Width 








Clock 1 


14 


14 


14 














Clock 2 


28 


28 


28 


ns 












Clear 


25 


25 


25 












Load 


20 


20 


20 




tHOLD 


Input Hold Time 








High-Levei Data 


%SLOAD) 


, tw(LOAD> 


,tw(LOAD) 


, ns 












Low- Level Data 


tw{LOAD) 


%(LOAD) 


tw(LOAD) 


*SETUP 


Input Setup Time 








High-Level Data 


15 


15 


10 


ns 












Low- Level Data 


20 


20 


15 


^ENABLE 


Count Enable Time 








25 


25 


30 


ns 



^ Additional Devices 



DM72/DM8280,8r88,90>91 



Truth Tables 



80, 90 
DECADE (BCD) 
(See Note A) 



COUNT 


OUTPUT 


Qd 


Qc 


Qb 


Qa 


0 


L 


L 


L 


L 


1 


L 


L 


L 


H 


2 


L 


L 


H 


L 


3 


L 


L 


H 


H 


4 


L 


H 


L . 


L 


5 


L 


H 


L 


H 


6 


L 


H 


H 


L 


7 


L 


H 


H 


H 


8 


H 


L 


L 


L 


9 


H 


L 


L 


H 



80, 90 
BI QUINARY (5-2) 
(See Note B) 



COUNT 


OUTPUT 


Qa 


Qd 


Qc 


Qb 


0 


L 


L 


L 


L 


1 


L 


L 


L 


H 


2 


L 


L 


H 


L 


3 


L 


L 


H 


H 


4 


L 


H 


L 


L 


5. 


H 


L 


L 


L 


6 


H 


L 


L 


H 


7 


H 


L 


H 


L 


8 


H 


L 


H 


H 


9 


H 


H 


L 


L 



H = High Level, L = Low Level 
Notes: 

(A) Output Q/\ connected to clock 2 input. 

(B) Output Qd connected to clock 1 input. 

Logic Diagrams 



81,91 
TRUTH TABLE 
(See Note A) , 



COUNT 


OUTPUT 


Qd 


Qc 


Qb 


Qa 


0 


L 


L 


L 


L 


1 


L 


L 


L 


H 


2 


L 


L 


H 


L 


3 


L 


L 


H 


H 


4 


L 


H 


L 


L 


5 


L 


H 


L 


H 


6 


L 


H 


H 


L 


7 


L 


H 


H 


H 


8 


H 


L 


L 


L 


9 


H 


L 


L 


H 


10 


H 


L 


H 


L 


11 


H 


L 


H 


H 


12 


H 


H 


L 


L 


13 


H 


H 


L 


H 


14 


H 


H 


H 


L 


15 


H 




H 


H 



TRUTH TABLE 



COUNT 


OUTPUT 


Qd 


Qc 


Qb 


Qa 


0 


L 


L 


L 


L 


1 


L 


L 


L 


H 


2 


L 


L 


H 


L 


3 


L 


L 


H 


H 


4 


L 


H 


L 


L 


5 


L 


H 


L 


H 


6 


L 


H 


H 


L 


7 


L 


H 


H 


H 


8 


H 


L 


L 


L 


9 


H 


L 


L 


H 


10 


H 


L 


H 


L 


11 


H 


L 


H 


H 
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^ Additional Devices 



PM9000C Series 



General Description 

DM9000C series devices are designed to be used in 
existing systems as replacements for Fairchild 9000-type 
circuits. These DM9000C circuits offer several significant 
advantages QV.ef 9000 type circuits, some of which are: 

• Input clamp diodes 

• Output short-circuit current specified to guarantee 
the high-level impedance. 

• Power dissipation of DM9000C circuits is ip most 
cases lower than that for the equivalent 9000 type. 

DM9000C circuits are characterized for operation over 
the industrial temperature range of 0°C to 75°C. 

For new designs, the 54/74 families of TTL circuits 
offer the industry's broadest choice of high-performance 
digital circuits. Included are several families of compatible 



Gates/Inverters 

TTL circuits offering a choice of specific performance 
ranges (see Sections 1 and 2); and are designed to serve 
any application from industrial numerical controllers or 
high-speed computers, to sophisticated high-reliability 
aerospace and defense systems. Series 54/74 pin-for-pin 
equivalents are available for the following SSI types: 

DM9000C SERIES EQUIVALENT SERIES 74 



DIVI9002C 


DM7400 


DIVI9003C 


DM7410 


DM9004C 


DM7420 


DM9005C 


DM7450 


DM9006C 


DM74H60 


DM9008C 


DM74H53 


DM9009C 


DM7440 


DM901 2C 


DM7403 


DM901 6C 


DM7404 


DM9024C 


. DM74109 



Connection Diagrams 



Vcc .64 M Y4 83 A3 Y3 Vcc CI Y1 C3 83 A3 Y3 Vcc 02 C2 NC B2 A2 Y2 





9002C{J), (N); 9012C(J>, (N) 



9003C(J), (N) 



9004C{J), (N); 9009CIJ), (N) 




Voc Dl XI X1 X2, X2 02 



4 B 

A1 A2 82 C2 02 Y2 GND 
X = Output of Expander 

9oo5c(j), m 



A1 B1 CI A2 B2 C2 GKD 

9006C(J). (N) 




X Output of Expander 

9008C(J), (N) 



1" 


13 


12 


11 


10 


9 8 








-i>- 






1 


2 


3 


4 


5 





9oi6c(j), m 
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^ Additional Devices DM9000C Series 

Efectricai Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM90 


UNITS 


02C, 03C 
04C, 16C 


050 




090 


120 


EXPAND- 
ABLE 
GATE 


NON- 
EXPAND- 
ABLE 
GATE 


MIN MAX 


MIN MAX 


MIN MAX 


MIN MAX 


MIN MAX 


MIN MAX 


V|H 


High Level Input Voltage 




o°c 


1 g 


1.9 


1.9 


1 g 


1.9 


1 .9 


V 


25°C 


1.8 


1.8 


1.8 


1.8 


1.8 


1.8 


75°C 


1.6 


1.6 


1.6 


1.6 


1.6 


1.6 


ViL 


Low Level Input Voltage 




0.85 


0.85 


0.85 


0.85 


0.85 


0.85 


V 


V| 


Input Clamp Voltage 


Vcc = 4.75V, 1, =-12 mA 


-1.5 


-1.5 


-1.5 


-1 .5 


-1 .5 


-1 .5 


V 


•oh 


High Level Output Current 


Vcc = 4.75V, V,L = 0.85V 
VoH = 5.5V 


-1.2 


-1.2 


-1.2 


-1.2 


-3.6 


0.25 


mA 


VOH 


High Level Output Voltage 


Vcc = 4.75V 
V,L = 0.85V 


loH ="1-2 mA 


2.4 


2.4 


2.4 


2.4 




N/A 


V 


loH = -3.6 mA 










2.4 


N/A 


lOL 


Low Level Output Current 




50 


50 


50 


50 


100 


50 


mA 


Vol 


Low Level Output Voltage 


Vcc = 5,25V 
V|H = Min 


loL = 16 mA 


0.45 


0,45 


0.45 


0.45 




0.45 


V 


Iql 48 mA 










0.45 




Vcc = 4.75V 
V,H = Min 


loL = 14.1 mA 


0.45 


0.45' 


0.45 


0.45 




0.45 


Iql =42.3 mA 










0.45 




l|H 


High Level Input Current 


Vcc = 5.25V, V, =4.5V 
Other Inputs at Ground 


60 


90 


60 


90 


120 


60 


AtA 


>IL 


Low Level Input Current 


V, = 0.45V 
Other Inputs 
at 5.25V 


Vcc = 5.25V 


-1.6 


-2.4 


-1.6 


-2.4 


-3.2 


-1.6 


mA 


Vcc = 4.75V 


-1.41 


-2.12 


-1.41 


-2.12 


-2.82 


-1.41 


'os 


Short Circuit Output Current 


Vcc=5.25V(1) 


-18 -55 


-20 -70 


-20 -70 


-40 -100 


-20 -70 


N/A 


mA 


•CCH 


Supply Current, All Outputs 
High 


Vcc = 5V 




5.1 


3.4 






1 7 


mA 


•CCL 


Supply Current, All Outputs 
Low 


Vcc = 5V 


6.1 


13.6 


7.7 


17.7 


14.6 


6.1 


mA 




ASupply Current j 

Additional Supply Current 
when one DM9006C Ex- 
tender is connected to a 
DM9005C Gate in the 
Logical "1" State 


Vcc = 5V 


N/A 


2.05 


N/A 


2.05 


N/A 


N/A 


mA 


AlcCL 


Additional .... in the 
Logical "0" State 


Vcc = 5V ; 


N/A 


2.54 


N/A 


2.54 


N/A 


N/A 


mA 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Cl = 15 pF, Ru =A0Oa (2)(3) 
Vcc = 5V, Ta = 25°C 


3 13 


3 15 


3 12 


3 15 


3 17 


3 45 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


3 15 


3 12 


3 14 


3 12 


2 13 


3 15 



Notes 

(1) Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 

(2) For testing tp|_H of DM901 20, R l = 4 kf2. 

(3) tpLH and tp^L ^or DM9006C = 4 ns max. additional, as measured through the OM9005C. 
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^ Additional Devices 



DM90/DM8024 



Connection Diagram 



Dual J-K Flip-Flops with Preset and Clear 

Truth Table 



Vcc CLR2 J2 K2 CLK2 PR 2 Q2 Q2 

|l6 15 14 13 12 |t1 10 



1 

CLR1 



K CLR 3 
>CLK 
J PR Q 



J PR 


Q 


>CLK 




K CLR 


Q 



4 5 
K1 CLKl PR1 Q1 
9024/8024(J), (IM), (W) 



INPUTS 


OUTPUTS 


PRESET 


CLEAR 


CLOCK 


J 


K 


Q Q 


L 


H 


X 


X 


X 


H L 


H 


L 


X 


X 


X 


L H 


L 


L 


X 


X 


X 


H* H* 


H 


H 


t 


L 


L 


L H 


H 


H 


t. ^ 


H 


L 


TOGGLE 


H 


H 


t 


L 


H 


QO QO 


H 


H 


t 


H 




H L 


H 


H 


L 


X 


X 


QO QO 



r 

GNO 



H = High Level (Steady State), L = Low Level (Steady State), 
X = Don't Care 

t - Transition from low to high level 

QO = The level of Q before the indicated input conditions were 
established. 

TOGGLE: Each output changes to the complement of its previous 
level on each active transition of the clock. 
*This configuration is nonstable. That is, it will not persist when 
preset and clear inputs return to their inactive (high) level. 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DIVI90 


DM80 


UNITS 


24 


24 


MIN MAX 


MIN MAX 




High Level Input Voltage 






Ta =Min 


2.0 


1.9 


V 




Ta = 25°C 


1.7 


1.8 




Ta = Max 


1.4 


1.6 


V,L 


Low Level Input Voltage 




0,9 


0.85 


V 




Input Clamp Voltage 


Vcc = Min, [(= -12 mA 


-1.5 


-1.5 


V 


•oh 


High Level Output Current 




-1.2 


-1.2 


mA 


VOH 


High Level Output Voltage 


Vcc ~ '^'rj' V,H = Min 
V,L = Max, Iqh = -1.2 mA 


2.4 


2.4 


V 


•OL 


Low Level Output Current 




12.4 


14.1 


mA 


Vol 


Low Level Output Voltage 


V,H = Min 
Vm = Max 


Vcc = Min 


loL = 12.4 mA 


0.40 




V 


loL = 14,1 mA 




0.45 


Vcc = Max 


loL = 16 mA 


0.40 


0.45 




High Level 
Input Current 


J, K, Jor K 


Vcc = Max, V, =4.5V 
Other Inputs at Gnd 


Ta = 25°Cand 125°C (DMOO) 
Ta = 25°C and 7B°C (DM80) 


60 


60 




Clock 


120 


120 


Preset 


120 


120 


Clear 


240 


240 


l|L 


Low Level 
Input Current 


J, K, Jor K 


Vj = 0.40V (DM90) 
V, = 0A5V (DM80) 
Other. Inputs at 4.5V 


Vcc = Max 


-1.6 


-1.6 


1 niA 


Clock 


-3.2 


-3.2 


Preset 


-3.2 


-3.2 


Clear 


-4.8 


-4.8 


J, K, J or K 


Vcc = Mm 


-1.24 


-1.41 


Clock 


-2.48 


-2.82 


Preset 


-2.48 


-2.82 


Clear' 


-3.72 


-4.23 


•os 


Short Circuit Output Current' 


Vcc'Maxd) 


-30 -85 


-30 -85 


mA 




Supply Current 


Vcc = 5V, Ta ^ 25''C{2) 


28 


28 


mA 



Notes 

(1) Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 

(2) Ice measured with all outputs open .first with preset at 4,5V and all other inputs grounded ,then with clear at 4.5Vand all other inputs grounded. 
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^ Additional Devices DM90/ DM8024 



Switching Characteristics Vcc - 5V, = 25°C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


CONDITIONS 


DM90/80 
24 

MIN TYP MAX 


UNITS 


flVlAX 


Maximum Clock Frequency 






Cl = 15 pF, Rl =400^2 


30 40 


MHz 


*PLH 


Propagation Delay Time, 
Low-to-High Level Output 


Preset 


0 


,9 14 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Q 


18 29 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Cfear 


Q 


9 14 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Q 


17 25 


^PLH 


Propagation Delay Time, 
Low-to-High Level Output 


Clock 


Q or Q 


12 18 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


19 28 




Pulse Width 


Clock High 




20 


ns 


Clock Low 


20 


Preset or Clear Low 


20 


tSETUP 


Input Setup Time(3) 


i5r 


ns 


^HOLD 


Input Hold Time{3) 


lot 


ns 



Notes 

(3) t The arrow indicates the edge of the clock pulse used for reference: t for the rising edge. 
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^ Additional Devices DM93/DM8300 

4-Bit Parallel-Access Shift Registers 



General Description 

These 4-brt registers feature parallel inputs, parallel 
outputs, JK serial inputs, shift/load control input, and a 
direct overriding clear. The registers have two modes 
of operation: parallel (broadside) load and shift (in 
direction toward Qq). 

Parallel loading is accomplished by applying the four 
bits of data and taking the shift/load control input low. 
The data is loaded into the associated flip-flops, and 
appears at the outputs after the positive transition of 
the clock input. During loading, serial data flow is 
inhibited. 

Shifting is accomplished synchronously when the shift/ 
load control input is high. Serial data for this mode is 
entered at the JK inputs. These inputs permit the first 
stage to perform as a JK, D or T-type flip-flop as shown 
in the truth table. 



These shift registers are fully compatible with most 
other TTL and DTL families. All inputs, including the 
clock, are buffered to lower the drive requirements to 
one normalized Series 54/74 load. 



Features 

■ Direct replacement for Fairchild 9300 

■ Fully buffered inputs . 

■ Direct overriding clear 

■ Synchronous parallel load 

,Ps Parallel inputs and outputs from each flip-flop 

■ Positive edge-triggered clocking 

■ J and K inputs to first stage 

■ Typical shift frequency— 39 MHz 



Connection Diagram 

OUTPUTS 

f . , — ^ -.^ . SHIFT/ 



|.e 


15 


14 


13 


12 


11 


10 


3 






"' ' i ' 














































1 


2 


3 


4 


5 


6 





CLEAR J K PO PI P2 P3 GI\ID 

SERIAL INPUTS . PARALLEL INPUTS 

9300/8300(J), (N), (W) 



Truth Table 



INPUTS 


OUTPUTS 


CLEAR 


SHIFT/ 


CLOCK 


SERIAL 


PARALLEL 


Qa 


Qb 


Qc 


Qd 


Qd 


LOAD 


J 


i< 


PO 


P1 


P2 


P3 


L 


X 


X 


X 


X 


X 


X 


X 


X 


L 


L 


L 


L 


H 


H 


L 


t 


X 


X 


a 


b 


c 


d 


a 


b 


c 


d 


d 


H 


H 


L 


X 


X 


X 


X 


X 


X 


Qao 


Qbo 


QCo 


Qdo 


Qdo 


H 


H 


t 


L 


H 


X 


X 


X 


X 


Qao 


Qao 


QBn 


QCn 


Qcn 


H 


H 


t 


L 


L 


X 


X 


X 


X 


L 


QAn 


QBn 


QCn 


QCn 


H 


H 


t 


H 


H 


X 


X 


X 


X 


H 


QAn 


Qen 


QCn 


QCn 


H 


H 


t 


H 


L 


X 


X 


X 


X 


QAn 


QAn 


QBn 


QBn 


QCn 



H = High Level (Steady State) 
L = Low Level (Steady State) 

X = Don't Care . 
t = Transition from low-to-high level 

a, b, c, d = The level of steady state input at PO, PI , P2, or P3, respectively. 

QaO' QbO/ QqO' QqG ~ QA' QB' Qq Q"" QD' respectively, before the indicated steady state input 

conditions were established. :. 

QAn' QBn* QCn ~ The level of Qa, Qb O"" QC' respectively, before the most recent t transition of the clock. 
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^ Additional Devices DIVI93/DM8300 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM93/83 


UNITS 


GO 


MIN TYP(I) MAX 


V,H 


High Level Input Voltage 




2 


V 


V|L 


Low Level Input Voltage 




0.8 


V 


V, 


Input Clamp Voltage 


Vcc = Min, l| =-12 mA 


-1.5 


V 


'oh 


High Level Output Current 




-800 




VOH 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L=0.8V, loH=-800M 


2.4 


V 




Low Level Output Current 




16 


mA 


Vol 


Low Level Output Voltage 


Vcc Min, V,H = 2V 
V,L=0.8V, loL = 16mA 


0.4 


, V 


h 


Input Current at Maximum Input Voltage 


Vcc = Max, V| = 5.5V 


1 


mA 


'iH 


High Level Input Current 


Vcc = Max, V, = 2.4V 


40 






Low Level Input Current 


Vcc = Max, V|=0.4V 


-1.6 


mA 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-18 -55 


mA 


'cc 


Supply Current 


Vcc = Max(3) 


9300 


86 


mA 


8300 


92 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25° C. 

{2\ Not more than one output should be shorted at a time. 

(3) With all outputs open, shift/load grounded, and 4.5V applied to the J, K, and data Inputs, Ice 'S measured by applying a momentary ground, 
followed by 4.5V, to clear, and then applying a momentary ground, followed by 4.5V, to clock. 



Switching Characteristics Vcc = 5V, T^ = 25°C 



PARAMETER 


CONDITIONS 


DM93/83 


UNITS 


GO 


MIN TYP MAX 


^MAX 


Maximum Clock Frequency 


Cl = 15 pF, Rl = 40012 


30 39 


MHz 


tpHL 


Propagation Delay Time, High-to-Low Level 
(Q) Output from Clear 


19 30 


ns 


tPLH 


Propagation Delay Time, Low-to-High Level 
Output from Clock 


14 22 


ns 


tPHL 


Propagation Delay Time, High-to-Low Level 
Output from Clock 


17 26 


ns 


tw (CLOCK) 


Width of Clock Input Pulse 




16 11 


ns 


tw(CLEAR) 


Width of Clear Input Pulse 


30 15 


ns 


tSETUP 


Setup Time (4) 


Shi ft/ Load 


30 13 


ns 


Serial and Parallel Data 


20 . 13 


Clear Inactive-State 


30 13 


tpELEASE 


Shift/Load Release Time (5) 


10 


ns 


tHOLD 


Serial and Parallel Data Hold Time 


0 . -11 


ns 



Notes 

(4) SET UP TIME: tsETUP defined as the minimum time required for the logic level to be present at the logic input prior to the clock tran- 
sition from low to high in order for the flip-flop(s) to respond. 

(5) RELEASE TIME: tpgLgASE 'S defined as the maximum time allowed for the logic level to be present at the logic input prior to the clock 
transition from low to high in order for the f Hp-f lop(s) not to respond. 
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^ Additional Devices 



DM93/DM8301 



General Description 

These BCD-to-decimal decoders consist of eight inverters 
and ten 4-input NAND gates. The inverters are con- 
nected in pairs to make BCD input data available for 
decoding by the NAND gates. Full decoding of valid 
input logic ensures that all outputs remain "OFF" for 
all invalid input conditions. 

These circuits provide familiar TTL inputs and outputs 
which are compatible for use with other TTL and DTL 
circuits. DC noise margins are typically 1V and power 
dissipation is typically 125 mW. The diode-clamped, 
buffered inputs represent only one normalized Series 
54/74 load. 



1 of 10 Decoders 



Features 



Direct replacement for Fairchlld 9301 and Signetics 
8252 



Diode-clamped inputs 

All outputs are high for invalid BCD input conditions 
Typical power dissipation 1 25 mW 

Typical propagation delay 20 ns 



Connection Diagram 



Logic Diagram 

INPUTAll^ij^ 



Vcc A 



0 12 3 4 



SI 0 0 -J^ 



_ n R n ?7 



,iii![>o- 



cJ12{>> 



C D 5 6 7 8 9 GND 



tWPUTS OUTPUTS 

9301 (J), (W);8301(J), (N), (W) 

Truth Table 



NO. 


BCD INPUT 


DECIMAL OUTPUT 




D 


c 


B 


A 


0 


1 


2 


3 


4 


5 


6 


7 


a 


9 


0 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


1 


L 


L 


L 




H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


2 


L 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


3 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


4 


L 


H 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


5 


L 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


6 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


7 


L 


H 


H 


H 


H 


H 


hi 


H 


H 


H 


H 


L 


H 


H 


8 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


9 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 




H 


L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


Q 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


-J 
< 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


> 
Z 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 




H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 




H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 
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^ Additional Devices DM93/DM8301 



Efectrical Characteristics over recommended operating free-air temperature range {unless otherwise noted) 



PARAMETER 


CONDITIONS 


DIVI93/83 


UNITS 


01 


MIN TYPd) MAX 


V|H 


High Level Input Voltage 




■ 2 ' ' / 


V 


VjL 


Low Level Input Voltage 




0.8 


V 


V| 


, Input Clamp Voltage 


Vcc ~ M\r\, l| = -12 mA 


-1.5 


V 


^OH 


High Level Output Current 




-800 


juA 


VoH 


High Level Output Voltage 


Vcc = Min, V|H = 2V • 
VjL = 0.8V, Iqh ~ "SdOjuA 


2.4 


V 




Low Level Output Current 




1 a 


mA 


Vol 


Low Level Output Voltage 


Vqq — iviin, V||-) ~<tv 
V,L=0.8V, !oL = 16mA 


0.4 


V 


h 


Input Current at Maximum Input Voltage 


Vcc = Max, V|=5.5V 


1 


mA 




High Level Input Current 


Vcc = Max, V, = 2.4 V 


40 


/iA 




Low Level Input Current 


Vcc = Max, V|=0.4V 


-1.6 


mA 


'os 


Short Circuit Output Current 


Vcc = Max(2) 


-20 -55 


mA 


^cc 


Supply Current 


Vcc Max(3) 


25 ' 41 


mA 



Notes 

(1) All typical values are at Vqc = 5V, = 25° C. 

(2) Not more than one output should be shorted at a time. 

(3) ice 'S measured with the outputs open and all inputs grounded. 



Switching Characteristics Vcc = 5V, = 25°€ 



PARAMETEF? 


CONDITIONS 


DM93/83 
01 

MIN TYP MAX 


UNITS 


, tpHL 


Propagation Delay Time, High -to-Low Level, 
Any Output from A, B, C, or D 


Cl = 15 pF, Rl =400r2 


19 30 


ns 


tPLH 


Propagation Delay Time, Low-to-High Level, 
Any Output from A, B, C, or D 


20 30 


ns 
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^ Additional Devices 



DIVI93/DM8309,12 



Data Selectors/Multiplexers 



General Description 

These data selectors/multiplexers contain inverter/ 
drivers to supply full complementary, on-chip, binary 
decoded data selection to the AND-OR-INVERT gates. 

The DM9309/8309 contains two separate 4-bit multi- 
plexers with complementary Y and Y outputs; however, 
the two sections have common address select inputs. 

The DM931 2/831 2 is a single 8-bit multiplexer with 
complementary outputs and a strobe control. When the 
strobe is low, the function is enabled. When a high logic 
level Is applied to the strobe, the outputs are latched. 



Features 
DIVI9309/8309 

■ Direct replacement for Fairchild 9309 

■ Complementary outputs 

■ Dual one-of -four data selectors 

DIVI9312/8312 

■ Direct replacement for Fairchild 931 2 

■ Selects one-of-eight data sources 

■ Performs parallel to serial conversion 

■ Strobe controlled outputs 

■ Complementary outputs 



Connection Diagrams 

OUTPUTS SELECT DATA INPUTS 

' * » INPUT f ^ N 

Vcc y2 Y2 A 2C0 2C1 2C2 2C3 



SELECT INPUTS 



DATA 
INPUT 
STROBE 07 



1 2 3 4 5 6 7 Y 

Y1 ?1 SELECT ICO 1C1 1C2 1C3 GND 

V , / INPUT V ^ ✓ 

OUTPUTS 8 DATA INPUTS 

9309(J), (W); 830g(J), (N), (W) 

Truth Tables 

09 



INPUTS 


OUTPUTS 


SELECT 


DATA 


Y 


Y 


B A 


CO 


CI 


C2 


C3 


L L 


L 


X 


X 


X 


L 


H 


L L 


H 


X 


X 


X 


H 


L 


L H 


X 


L 


X 


X 


L 


H 


L H 


X 


H 


X 


X 


H 


L 


H L 


X 


X 


L 


X . 


L 


H 


H L 


X 


X 


H 


X 


H 


L 


H H 


X 


X 


X 


L 


L 


H 


H H 


X 


X 


X 


H 


H 


L 



Select inputs A and B are common to both sections. 
H = High Level, L = Low Level, X = Don't Care. 



1 2 3 4 5 6 7 Y 

DO D1 D2 D3 D4 D5 06 GND 

DATA INPUTS 
9312{J), (W); 8312(J), (N), (W) 



12 



INPUTS 


OUTPUTS 


SELECT 


STROBE 


Y 


Y 


C 


B 


A 


G 


X 


X 


X 


H 


L 


H 


L 


L 


L 


L 


DO 


DO 


L 


L 


H 


L 


D1 


dT 


L 


H 


L 


L 


D2 


D2 


L 


H 


H 


L 


D,3 


D3 


H 


L 


L 


L 


D4 


D4 


H 


L 


H 


L 


D5 


D5 


M 


H 


L 


L 


D6 


D6 


H 




H 


L 


D7 


D7 



H = High Level, L = Low Level, X = Don't Care. 
DO, D1 . . . D7 = The level of the respective D input. 
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^ Additional Devices DM93/DM8309,12 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DIVI93/83 
09, 12 

MIN TYP(l) MAX 


UNITS 


V|H 


High Level Input Voltage 






V 


ViL 


Low Level Input Voltage 




0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, i| = ~12 mA 


-1.5 


V 


•oh 


High Level Output Current 




-800 


ma 


Vqh 


High Level Output Voltage 


Vcc = Min, V,H = 2V 

V,L = 0.8V, loH =-800/iA 


2.4 3.4 


V 


'OL 


Lovv Level Output Current 




16 


mA 


Vol 


Low Level Output Voltage 


Vcc =Min, V|H = 2V 
V,L = 0.8V, Iql - 16 mA 


0.2 0.4 


V 


!| 


Input Current at Maximum Input Voltage 


CC IVlaX, V j — Q.OV 








High Level Input Current 


Vcc = Max, V| = 2.4V 


40 


ma 


Ul 


Low Level Input Current 


Vcc = Max, V, = 0.4V 


-1.6 


mA 




Short Circuit Output Current 


Vcc = Max(2) 


-30 -85 


mA 


he 


Supply Current 


Vcc ==Max(3)', 


27 44 


mA 



Notes 

(1) All typical values are at Vcc 5V, Ta = 25C. 

(2) Not more than one output should be shorted at a time. 

(3) Ice is measured with the outputs open and ail inputs at 4.5V for the DM9309/8309, and with the strobe and data select inputs at 4,5V, 
all other inputs and outputs open for the DM931 2/831 2. 



Switching Characteristics Vqc = 5V, = 25° C / 













DM93/83 


DM93/83 






PARAMETER 


FROM 


TO' 


. CONDITIONS 


09 


12 


UNITS 












MIN TYP 


MAX 


MIN TYP 


MAX 




^PLH 


Propagation Delay Time, 
Low-to-High Level Output 


Select 


Y 




27 


40 . 


22 


33 


ns 


tPHL 


Propagation Delay Time; 
-High-to-Low Level Output 


Select 


Y 




23 


36 


23 


35 


ns 


tpLH 


Propagation Delay Time, 
Low-to-High Level Output 


Select 


Y 




17 


24 


18 28 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Select 


Y 




20 


29 


16 


25 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Data 


Y 




18 27 


16 


23 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Data 


Y 


Cl = 15pF 


23 


34 


17 


25 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Data 


Y 


Rl =40012 


14 


21 


9 13 


ns 


^PHL 


Propagation Delay Time, 
High-to-Low Level Output 


Data 


Y 




9 13 


9 


13 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Strobe 


Y 




N/A 


22 


33 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Strobe 


Y 




N/A 


21 


32 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Strobe 


Y 




N/A 


13 


19 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Strobe 


Y 




N/A 


15 


21 


ns 
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^ Additional Devices 



DM93/DIVI8309,12 



Logic Diagrams 



,(12) 



SELECT <3) 
INPUT B 



|>o-H>^ 




(14) , 




STROBE 
fDO 



DATA 
INPUTS 



SELECT, 
INPUTS 



J (1£^— 




1^ 



> 
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^ Additional Devices 



DM93/DM8310,16 



Synchronous 4- Bit Counters 



General Description 

These synchronous, presettable counters feature an 
mternal carry look-ahead for application in high-speed 
counting designs. The DiVi9310/Di\/IB310 are decade 
counters and the DiV!9316/DM8316 are 4-bit binary 
counters. The carry output is decoded by means of a 
NOR gate, thus preventing spikes during the normal 
counting mode of operation. Synchronous operation 
is provided by having all flip-flops clocked simultan- 
eously so that the outputs change coincident with each 
other when so instructed by the count-enable inputs 
and internal gating. This mode of operation eliminates 
the output counting spikes which are normally 
associated with asynchronous (ripple clock) counters. 
A buffered clock input triggers the four flip-flops on 
the rising (positive-going) edge of the clock input 
waveform. 

These counters are fully programmable; that is, the 
outputs may be preset to either level. As presetting is 
synchronous, setting up a low lever at the load input 
disables the counter and causes the outputs to agree 
with the setup data after the next clock pulse regardless 
of the levels of the enable input. Low-to-high transitions 
at the load input are perfectly acceptable regardless of 
the logic levels on the clock or enable inputs. The clear 
function is asynchronous and a low level at the clear 
input sets all four of the flip-flop outputs low regardless 
of the levels of clock, load, or enable inputs. 



The carry look-ahead circuitry provides for cascading 
&unters for n-bit synchronous applications without 
additional gating. Instrumental in accomplishing this 
function are two count-enable inputs and a Hpple carry 
output. Both count^enable Inputs (P and T) must be 
high to count, and input T is fed-forward to enable the 
ripple carry output. The ripple carry output thus 
enabled will produce a high-level output pulsfe with a 
duration approximately equal to the high-level portion 
of the Qa output. This high-level overflow ripply carry 
pulse can be used to enable successive cascaded stages. 
High-to-iow level transitions at the enable P or T inputs 
may occur regardless of the logic level in the clock. 



Features 

« Direct replacement for Fairchild 931 0, 931 6 

■ 1 nternal look-ahead for fast counting 

■ Carry output for n-bit cascading 

■ Synchronous counting 

■ Load control line 

■ Diode-clamped inputs 

■ Typical clock frequency 35 MHz 
* Pin-for-pin replacements popular 54/74 counters 

9310 54160A/7416eA (decade) 
9316 - 54161A/74161 A (binary) 



Connection Diagram 



RIPPLE 

CARRY r— 
Vcc OUTPUT Qa 



LOAD 
9 



CLEAR CLOCK 



ENABLE %m 
P 



9310(4), (W); 83ia(J), CN), (W); 

93i6(j), my. 83i6(j), m, m 
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^ Additional Devices DM93/DM8310.16 

Eiectrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM93/83 


UNITS 


10, 16 


KAIKI T\/Ol t\ nil A. V 

MIN TYPn) MAX 


V,H 


High Level input Voltage 




2 


V 


V|L 


Low Level Input Voltage 




0.8 


V 


V, 


1 nput Clannp Voltage 


: : Vcc = Min, l,= -12mA: 


-1.5 


V 


'OH 


High Level Output Current 




-800 


juA 


VoH 


High Level Output Voltage 


Vcc='Min,V,H =2V 
V,L = 0.8V, loH =-800juA 


2,4 3.4 


V 


lOL 


Low Level Output Current 




16 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V,H = 2V 
V,L = 0.8V, loL = 16 mA , 


0.2 0.4 


V 


ii 


Input Current at Maximum Input Voltage 


Vcc = Max. V, = 5.5V 


1 


mA 


l|H 


High Level Input Current 


Clock or Enable T 


Vcc = Max, V, = 2.4V 


80 


i"A 


Other Inputs 


40 




Low Level Input Current 


Clock or Enable T 


Vcc = Max, V, =0.4V 


-3.2 


mA 


Other Inputs 


-16 


•os 


Short Circuit Output Current . 


Vcc = Max(2) 


DM93 


—20 —57 


mA 


DM83 


-18 -57 


•CCH 


Supply Current (High Level) 


Vcc = Max(3) 


DM93 


59 85 


mA 


DM83 


59 94 


'CCL 


Supply Current (Low Level) 


Vcc = Max(4) 


DM93 


63 91 


mA 


DM83 


63 101 



Notes 

(1) All typical values are at Vcc = 5V, Ta = 25°C. 

(2) Not more than one output should be shorted at a time . 

(3) IcCH 's measured with the load input high, then again with the load input low, with all other inputs high and all outputs open. 

(4) IcCL 'S measured with the clock input high, then again with the clock input low, with all other inputs low and all outputs open. 
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^ Additional Devices DM93/DM83lOvl6 

Switching Characteristics Vcc = 5V, = 25''c 









FROM 

flMPI IT) 


TO 

tCM ITDi IT\ 




DM93/83 






PARAMETER 


CONDITIONS 


10, 16 


UNITS 










MIN JYP 


MAX 




fMAX 


Maximum Clock Frequency 








^ 25 35 


MHz 


tPLH 


Propagation Delay Time, 








18 


27 


ns 




Low-to-High Level Output 


Clock 


Ripple 




tPHL 


Propagation Delay Time, 






16 


24 


ns 




High'to-Low Level Output 








tPLH 


Propagation Delay Time, 








14 


20 


ns 




Low-to-High Level Output 


Clock 


Any Q 




tPHL 


Propagation Delay Time, 


(Load Input High} 




16 


23 


ns 




High-to-Low Level Output 






Cl = 15pF 


tPLH 


Propagation Delay Time, 






Rl = 40012 


14 


21 


ns 




Low-to-High Level Output 


Clock 


Any Q 




tPHL 


Propagation Delay Time, 


\i»iJa\J ni|JUL i_uw/ 




18 


25 


ns 




High-to-Low Level Output 








*PLH 


Propagation Delay Time, 








io 


15 


ns 




Low-to-High Level Output 


Enable T 


Ripple 




tpHL 


Propagation Delay Time, 


carry * 




12 


16 


ns 




High-to-Low Level Output 








*PHL 


Propagation Delay Time, 
High-,to-Low Level Output 


Clear 


Any Q " 




24 


36 


ns 


tw(CLOCK) 


Width of Clock Pulse 








25 


ns 


IW(CLEAR) 


Width of Clear Pulse 








20 


ns 


tSETUP 


Setup Time 


Data Inputs 
A, B,C, P 








20 








Enable P 








20 


ns 






Load 








25 








Clear 








20 




tHOLD 


Hold Time at 














ns 




Any Input (5) 








0 





Notes 

(5) The minimum hold time is as specified or as long as the clock input takes to rise from 0.8V to 2V, whichever is longer. 
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^ Additional Devices 



DJVI93/DM8310,16 



Timing Diagrams 



9310/8310 SYNCHRONOUS DECADE COUNTERS 
TYPICAL CLEAR, PRESET, COUNT AND INHIBIT SEQUENCES 



CLOCK 
ENABLE P 
ENABLE T 



_J| (ASYNCHRONOUS) 



RIPPLE CARRY _ 
OUTPUT 



i (1) Clear outputs to zero 



(2) Preset to BCD seven 

{3) Count to eight, nine, zero, one, two, and three 
(4) Inhibit 



CLEAR PRESET 



9316/8316 SYNCHRONOUS BINARY COUNTERS 
TYPICAL CLEAR, PRESET, COUNT AND INHIBIT SEQUENCES 



CLEAR 
LOAD 

r * 



CLOCK 
ENABLE P 
ENABLE T 



RIPPLE CARRY 
OUTPUT 





1 (ASYNCHRONOUS) ' 




LJ 

1 






1 






J 




J 








U 


u 


Tjijijnj^jiJiJirLrLr 


1 




■ - 1 










1 




1 




















1 1 1 














1 












1 






r~i 








12 


13 14 15 0 1.2 
COUNT 


^ INHIBIT 



Sequence: 

(1) Clear outputs to zero 

(2) Preset to binary twelve 

(3) Count to thirteen, fourteen, fifteen, zero, one, 
and two 

(4) Inhibit 



CLEAR PRESET 
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^ Additional Devices 



DM93/DIVI8310,16 



Parameter Measurement Information 



SWITCHING TIME WAVEFORIVIS 




OUTPUT 
Qc 



OUTPUT 

Qn 



RIPPLE °" 
CARRY 

OUTPUT VoL- 



Notes: 

(A) The input pulses are supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, ZquT 50n, t^ < 10 ns, 
tf < 10 ns. Vary PRR to measure fiviAX- 

(B) Outputs Qd and carry are tested at tp+io 9310/8310, and at tp+ie ^O'' 9316/8316, where t^ is the bit time when all outputs are low. 

(C) Vref = 1-5V. 



SWITCHING TIME WAVEFORMS 



CLOCK INPUT 3.0V- 
160A, LS160 
161A,LS161 OV- 
3.0V- 

CLEAR 
INPUT 



LOAD 
INPUT 



OV- 
3.0V- 



OV- 
3.0V- 



DATA INPUTS 
A, B, C, AND D „ 

0^ 

a OUTPUTS Vo, 
9316 

Qa AND Qd OUTPUTS 
9310 

Qb AND Qc OUTPUTS °* 
9310 



ENABLE? OR 
ENABLE T 



VoL- 
3.0V- 



It 



Vref 

tw (CLEAR 



— *- tpLHh 



tsETUP 



Vref 

tSETUP 

Vref 



/-Vref 



Vref / 



LH h"HtpHL H— 



Notes: 

(A) The input jaulses are supplied by generators having the following characteristics: PRR < 1 MHz, duty cycle < 50%, ZquT 50n, t^ < 10 ns, 
tf < 1 0 ns. 

(B) Enable P and enable T setup times are measured at tn+o- 

(C) Vref = 1.5V. 
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^ Additional Devices 



DM93/DM8311 



4-Line to 16 -Line Decoders/Demultiplexers 



General Description 

Each of these 4-line-to-1 6-line decoders utilizes TTL 
circuitry to decode four binary-coded inputs into one 
of sixteen mutually exclusive outputs when both the 
strobe inputs, G1 and G2, are low. The demultiplexing 
function is performed by using the 4 input lines to 
address the output line, passing data from one of the 
strobe inputs with the other strobe input low. When 
either strobe input is high, all outputs are high. These 
demultiplexers are ideally suited for implementing high- 
performance memory defcoders. All inputs are buffered 
and input clamping diodes are provided to minimize 
transmission-line effects and thereby simplify system 
design. 



Features 

■ Direct replacement for Fairchild 931 1 

■ Pin for pin with popular 54154/74154 

■ Decodes 4 binary-coded inputs into one of 16 mutually 
exclusive outputs 

■ Performs the demultiplexing function by distributing 
data from one input line to any one of 16 outputs 

■ Input clamping diodes simplify system design 

■ High fan-out, low-impedance, totem-pole outputs 

■ Typical propagation delay 19 ns 

■ Typical power dissipation 170mW 



Connection Diagram 

INPUTS OUTPUTS 



Vcc A B C 0 G2 G1 15 14 13 12 11 



1^^ 


23 


22 


21 


20 


19 


18 


17 


16 


15 


14 


13 












I 




J i 




? I 


b I 










-o 








c 


r 1 


r 1 


r 1 


r 1 


r 1 


r 1 


r 1 


i ( 










1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 |12 



,0 1 2 3 4 5 5 7 8 9 10^ GND 
OUTPUTS 
9311{J),(F);8311{J), (N), (F) 

Truth Table 



INPUTS 


OUTPUTS 


G1 


G2 


D 


C 


B 


A 


0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


L 


L 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


L ■ 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H . 


H 


H 


H 


L 


L 


L 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


H 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


H 


L 


H 


H 


H 


H 


H . 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


H 


H 


L 


H 


H 


H 


H 


. H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


L 


L 


H ■ 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L , 


L 


H 


L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


L 


L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L 


L 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


L 


L 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


. H 


H 


H 


H . 


L 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H. 


H 


H 


H 


H 


H 


L 


L 


H 


X 


x 


x 


X 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


X 


x 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


x 


x 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 



H = High Level, L = Low Level, X = Don't Care 
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^ Additional Devices DM93/DM8311 

Electrical Characteristics over recommeilded operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CQNDiTIOIvS 


DM93/83 


UNITS 


11 


MiN TYPd) MAX 


V|H 


High Level Input Voltage 




2 


V 




Low Level Input Voltage 




0.8 


V 


V| 


Input Clamp Voltage 


Vcc = Min, 1, = -12 mA 


-1.5 


V , 


'oh 


High Level Output Current 




-800 


ma 


VoH 


High Level Output Voltage 


Vcc = Min,V,H-2V 
V,L = 0.8V, Ioh=-"~800mA 


2.4 3.4 


V 


lOL 


Low Level Output Current 




16 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V|H = 2V 
V,L =0.8V, loL = 16 mA 


0.25 0.4 


V 


h 


Input Current at Maximum Input Voltage 


Vcc = IVIa)t, V, = 5.5V 


1 


mA 


l|H 


High Level Input Current 


Vcc = Max, V| = 2.4V 


40 


mA 


l|L 


Low Level Input Current 


Vcc = Max, V, = 0.4V 


-1.6 


mA 


los 


Short Circuit Output Current 


Vcc = Max(2) 


DIVI93 


-20 -55 


mA 


DM83 


-18 -57 


Ice 


Supply Current 


Vcc = Max(3) 


DM93 


34 49 


mA 


DM83 


34 56 



Notes 

(1) All typical values are at Vcc = 5V,Ta = 25°C. 

(2) Not more than one output should be shorted at a time. 

^3) Ice is measured with all inputs grounded and all outputs open. 



Switching Characteristics Vcc = 5V, = 25°C 



PARAMETER 


CONDITIONS 


DM93/83 
11 

MIN TYP MAX 


UNITS 


tPLH 


Propagation Delay Time,iLow-to-High 
Level Output, From A, B, C, or D Inputs 
Through 3 Levels of Logic 


Cl = 15 pF 
Rl = 40012 


18 27 


ns 


tPHL 


Propagation Delay Time, High-to-Low 
Level Output, From A, B, C, or D Inputs 
Through 3 Levels of Logic 


21 30 


ns 


tPLH 


Propagation Delay time, Low-to-High 
Level Output, From Either Strobe Input 


17 25 


ns 


tPHL 


Propagation Delay.Time, High-to-Low 
Level Output, From Either Strobe Input 


18 27 


ns 
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^ Additional Devices 



DM93/DM8311 



Logic Diagram 
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^ Additional Devices 



DM93/DM8318 



General Description 

These TTL encoders feature priority decoding of the 
input data to ensure that only the highest-order data line 
is encoded. All inputs are buffered to represent one 
normalized Series 54/74 load. The DIVI9318 and 
DM8318 encode eight data lines to three-line (4-2-1) 
binary (octal). Cascading circuitry (enable input El and 
enable output EO) has been provided to allow octal 
expansion without the need for external circuitry. 
For all types, data inputs and outputs are active at 
the low logic level. 



Features 



Priority Encoders 



■ Direct replacement for Fairchild 9318 

■ Pin for pin with popular DM 54 148/74 148 

■ Encodes 8 data lines to 3-line binary (octal) 

■ Applications include: 

N -bit encoding 

Code converters and generators 

■ Typical data delay 

■ Typical power dissipation 



10 ns 
190 mW 



Connection Diagram 

OUTPUTS INPUTS 



Vcc EO 



3 2 1 0 AO 



Q Q 6 Q Q 6 



75 s s — c — "5 



4 5 6 7 El A2 A1 GND 



INPUTS OUTPUTS 

9318(J), (W); 8318(J), (N), (W) 



Truth Table 



INPUTS 


OUTPUTS 


El 


0 


1 


2 


3 


4 


5 


6 


7 


A2 


Al 


AO 


GS 


e6 


H 


X 


X 


X 


X 


X 


X 


X 


X 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


X 


X 


X 


X 


X 


X 


X 


L 


L 


L 


L 


L 


H 


L 


X 


X 


X 


X 


X 


X 


L 


H 


L 


L 


H 


L 


H 


L 


X 


X 


X 


X 


X 


L 


H 


H 


L 


H 


L 


L 


H 


L 


X 


X 


X 


X 


L 


H 


H 


H 


L 


H 


H 


L 


H 


. L 


X 


X 


X 


L 


H 


H 


H 


H 


H 


L 


L 


L 


H 


L 


X 


X 


L 


H 


H 


H 


H 


H 


H 


L 


H 


L 


H 


L 


X 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 



H = High Logic Level, L = Low Logic Level, X = Don't Care 



Logic Diagram 



■O 

H> 



1 ' 

U \ (14) 
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^ Additional Devices 



DM93/DM8318 



ElectrroaJ Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 



CONDITIONS 



DM93/83 



TYPd) 



V,H 



High Level Input Voltage 



Low Level Input Voltage 



0,8 



Input Clamp Voltage 



= Min, I, = -12 mA 



'oh 



High Level Output Current 



VoH 



High Level Output Voltage 



= Min, V,H = 2V 

= 0.8 V, I OH = -800/iA 



Low. Level Output Current 



Vol 



Low Level Output Voltage 



= Min, V,H=2V 
= 0.8V, lot = 16 mA 



Input Current at Maximum Input Voltage 



Vcc = Max, V, = 5.5V 



High Level Input Current 



0 Input 



Vcc = Max, V, = 2.4V 



mA 



Low Level Input Current 



0 Input 



, Vcc = Max, V, = 0.4V 



•os 



Short Circuit Output Current 



Vcc = Max(2) 



•cc 



Supply Current 



Vcc 
(3) 



= Max 



Notes 

(1) All typical values are at Vqc = 5V, = 25° C. 

(2) Not nnore than one output should be shorted at a time. 

(3) Ice (condition 1) is nneasured with inputs 7 and El grounded, 
and outputs open. 

Switching Characteristics Vcc = 5V, = 25°C 



other inputs and outputs open; Icc (condition 2) is measured with all inputs 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


WAVEFORM 


CONDITIONS 


DM93/83 
18 

MIN TYP MAX 


UNITS 


tPUH 


Propagation Delay Time, Low-to- 
High Level Output 


0 thru 7 


A, B,C, D 


In-Phase Output 


Cl = 15 pF 
Rl = 400J2 


10 15 


ns 


tPHL 


Propagation Delay Time, High-to- 
Low Level Output 


9 14 


ns 


tPLH 


Propagation Delay Time, Low-to- 
High Level Output 


0 thru 7 


A, B,C, D 


Out-of-Phase Output ' 


13 19 


ns 


tPHL 


Propagation Delay Time, H'gh-to- 
Low Level Output 


12 19 


ns 


tPLH 


Propagation Delay Time, Low-to- 
High Level Output 


0 thru 7 


EO 


Out-of-Phase Output 


6 9 


ns 


tPHL 


Propagation Delay Time, High-to- 
Low Level Output 


14 21 


ns 


tpUH 


Propagation Delay Time, Low-to- 
High Level Output 


0 thru 7 


GS 


In-Phase Output 


18 27 


ns 


tPHL 


Propagation Delay Time, High-to- 
Low Level Output 


14 21 


ns 


tPLH 


Propagation Delay Time, Low-to- 
High Level Output 


El 


AO, Al.or A2 


In-Phase Output 


10 15 


ns 


tPHL 


Propagation Delay Time, High-to- 
Low Level Output 


10 15 


ns 


tpLH 


Propagation Delay Time, Low-to- 
High Level Output 


El 


GS 


In-Phase Output 


8 12 


ns 


tPHL 


Propagation Delay Time, High-to- 
> Low Level Output 


10 15 


ns 


tpLH 


Propagation Delay Time, Low-to- 
High Level Output 


El 


EO 


In-Phase Output 


10 15 


ns 




Propagatibn Delay Time, High-to- 
Low Level Output 


17 26 


ns 
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^ Additional Devices 



DM93/DM8322 



Quad 2-Line to 1-Line Data Selectors/Multiplexers 



General Description 

These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four 
output gates. A separate strobe input is provided. A 
4-bit word is selected from one of two sources and is 
routed to the four outputs. True data is presented 
at the outputs. 

Features 

■ Direct replacement for Fairchild 9322 

■ Pin-for-pin with popular DM 54 157/741 57 

■ Buffered inputs and outputs 



Applications 

■ Expand any data input point 

■ Multiplex dual-data buses 

■ Generate four functions of two variables (one variable 
is common) 

■ Source programmable counters 



Connection Diagram 



Truth Table 



INPUTS INPUTS 

, s OUTPUT r * s OUTPUT 

Vcc STROBE A4 B4 Y4 A3 B3 Y3 



SELECT A1 81 Y1 AZ B2 Y2 GND 

V ^ ' OUTPUT ^ . ' OUTPUT 

INPUTS INPUTS 

9322(J), (W); 8322(J), (N), (W) 

Logic Diagram 



INPUTS 


OUTPUT 
Y 


STROBE 


SELECT 


A 


B 


H 


X 


X 


X 


L 


L 


L 


L 


x 


L 


L 


L 


H 


X 


H 


L 


H 


x 


L 


L 


L 


H 


x 


H 


H 



H = High Level, L ~ Low Level, X = Don't Care 
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Additidnal Devices DM93/DM8322 



Etectricat Characteristics oyer recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DIV193 


DM83 


UNITS 


22 


22 


MIN TYP(I) MAX 


MIN TYP(I) MAX 




High|.evel Input Voltage 




2 


2 


V 


\/.. 


Low LsvgI Input Voltsgfi 




0.8 


0.8 


V 


V| 


Input Clamp Voltags, 


Vcc=IVlin, l,=--12mA 


-1.5 


-1.5 


V 


•oh 


High Level Output Current 




-800 


-800 


liA 


Vqh 


High Lev/el Output Voltage 


Vcc = Min, V|H = 2V 
V|L=0-8V, loH=-800/uA 


2.4 3.4 


2.4 3.4 


V 


Iql 


Low Level Output Current 




16 


16 , 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V|H = 2V 
V,L.=^0.8V, loL = 16mA 


0.2 0.4 


0.2 0.4 


V 




Input Current at Maximum Input Voltage 


Vcc = Max, V, = 5.5V 


1 


1 


mA 


l|H 


High Level Input Current 


Vcc=IVIax, V|=2.4V 


40 


40 


juA 


«IL 


Low Lever Input Current 


Vcc = Max, V, =0.4V 


-1.6 


-1.6 


mA 


•os 


Short Circuit Output Current 


Vcc=Max(2) 


-20 -55 


--18 -55 


mA 


•cc 


Supply Current 


Vcc = Max(3) 


30 48 


30 48 


mA 



Notes 

(1) All typical values are at Vqc = 5V, T/\ = 25°C. 

(2) Not more than one output should be shorted at a time. 

(3) Ice measured with 4.5V applied to all inputs and all outputs open. 



Switching Characteristics Vcc = 5V„ = 25° C 



PARAMETER 


FROM (IISIPUT) 


CONDITIONS 


DM93/83 
22 

MIN TYP MAX 


UNITS 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Data 


Ct^ = 15 pF, Rl -400^2 


8 14 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


10 14 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Strobe , 


13 20 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


14 21 


ns 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Select 


15 23 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


17 27 


ns 
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^ Additional Devices 



DM93/DM8334 



General Description 

The DM9334/DM8334 is a high speed 8-bit Addressable 
Latch designed for general purpose storage applications 
in digital systems, ft is a multifunctional device capable 
of storing single line data in eight addressable latches, 
and being a one-of-eight decoder and demultiplexer 
with active level high outputs. The device also incor- 
porates an active level low common clear for resetting 
all latches, as well as an active level low enable. 

The DiV19334/DM8334 has four modes of operation 
which are shown in the mode selection table. In the 
addressable latch mode, data on the data line (D) is 
written into the addressed latch. The addressed latch 
will follow the data input with ail non-addressed latches 
remaining in their previous states. In the memory mode, 
all latches remain in their previous state and are 
unaffected by the data or address inputs. 

In the one-of-eight decoding or demultiplexing mode, 
the addressed output will follow the state of the D input 
with all other inputs in the low state. In the clear mode 



8- Bit Addressable Latches 



all outputs are low and unaffected by the address and 
data inputs. 

When operating the device as an addressable latch, 
changing more than one bit of the address could impose 
a transient wrong address. Therefore, this should only 
be done while in the memory mode. 

The truth table below summarizes the operation of the 
product. 

Features 

■ Direct replacement for Fairchild 9334 

■ Common clear 

■ Easily expandable 

■ Random (addressable) data entry 

■ Serial to parallel capability 

■ 8 bits of storage/output of each bit available 

■ Active high demultiplexing/decoding capability 



Truth Tables 



Connection Diagram 



Q7 Q6 Q5 Q4 









E 


C 


MODE 


L 


H 


Addressable Latch 


H 


H 


Memory 


L 


L 


Active High Eight- 






Channel Demultiplexer 


H 


L 


Clear 



X = Don't Care Condition 
L = Low Voltage Level 
H = High Voltage Level 
Q|Vj.1 = Previous Output State 




AO A1 A2 QO Q1 Q2 

9334/8334(J), (N), (W) 



03 GNO 



^ PRESENT OUTPUT STATES 



L L 

L L 

L L 

L L 



ILL 
H L L 

ILL 
L H L 



L L L L 

L L L L 

L L L L 



DEMULTIPLEX 



Qn-1 



L 

H 
Qn-1 
Qn-1 



Qn-1- 
Qn-1- 





Qn-1 


N-1 


Qn-1 


L 


Qn-1 


H 


Qn-1 








• 




• 



■ Qn-1 
•Qn-1 



ADDRESSABLE 
LATCH 
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^ Additional Devices DM93/DIVI8334 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DIVI93/83 


UNITS 


34 


MIN TYPd) ' MAX 


V|H 


High Level Input Voltage 




2 


V 


V,L 


Low Level Input Voltage 




0.8 


V 


V, 


Input Clamp Voltage 


Vcc = Min, 1, = -12 mA 


-1.5 


V 


•oh 


High Level Output Current 




-800 


ma 


VOH 


High Level Output Voltage 


Vcc = Min, V,H = 2V 
V|L = 0.8V, loH =-800AiA 


2:4 "3.6 


V 


lOL 


Low Level Output Current 




16 


mA 


Vol 


Low Level Output Voltage 


Vcc = Min, V|H 2V 
V,L =0.8V, loL = 16 mA 


0.2 0.4 


V 


U 


Input Current at Maximum Input Voltage 


Vcc = Max, V, = 5;5V 


1 


mA 


ilH 


High Level Input Current 


Vcc = Max, V, = 2.4V 


E Input 


15 ,60 


UiA 


Others 


10 40 


l|L 


Low Level Input Current 


Vcc = Max, V, = 0.4V 


E Input 


-1.44 -2.4 


rnA 


Others 


-0.96 -r.6 


•os 


Short Circuit Output Current 


Vcc = Max(2) 


-30 -65 -100 


mA 


'cc 


Supply Current 


Vcc ~ Max 


56 ,86 


mA 



Notes 

(1) All typical values are at Vqc = 5V, = 25° 0. 

(2) Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second. 

Switching Characteristics Vcc = 5V, = 25°C 
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PARAMETER 


FROM 


TO 


CONDITIONS 


34 


UNITS 












MIN 


TYP 


MAX 




tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Enable 


Output 






19 


28 


ns 


tpHL 


Propagation Delay Time, 


(Figure 1} 




18 27 


ns 




High-to-Low Level Output 








tPLH . 


Propagation Delay Time,, ; 
Low-to-High Level Output 


Data 


Output 






24 


35 


ns 


tPHL 


Propagation Delay Time, 


(Figure 2} 






19 


28 


ns 




High -to Low Level Output 










tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Address 


Output 


Cl = 15pF 




23 


35 


ns 


tPHL 


Propagation Delay Time, 


(Figure 3) 


Rl= 400^2 




21 


35 


ns 




High-to-Low Level Output 










tpHL 


Propagation Delay Time, 


Clear 


Output 






21 


31 


ns . 




Low-to-High Level Output 




(Figure 5) 








Enable Pulse Width 
(Figure 1) 








19 13 


ns 


tSETUP 


High Data to Enable (Figure 4) 








20 


13 








Low Data to Enable (Figure 4) 








20 


14 




ns 




Address to Enable (3) (Figure 6) 








10 


5 






tHOLD 


High Data to Enable (Figure 4) 








0 


-10 




ns 




Low Data to Enable (Figure 4) 








0 


-13 - 




ns 



Notes 

(3) The Address to Enable Set-Up Time is the time before the High-to-Low Enable transition that the Address must be stable so that the correct 
latch is addressed and the other latches are not affected. 
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^ Additional Devices 



DM93/DM8334' 



logic Diagram 




Switching Time Waveforms 



OTHER CONOiTIONS: > H, A > STABLE 

FIGURE 1 



\ 







1.5V 









OTHER CONDITIONS; P = L, f = H, A - STABLE 



f=iGURE 2 



\ 



\ 



»PLH 




1.5 V 




1.5V ' 




; 


^1.8V 



OTHER CONPITIONS: f»L,f»L,0 = H 

FIGURES 



Sq = o>, 



OTHER CONDITIONS: C ° H, A ° STABLE 

FIGURE 4 



\1 



OTHER COttOITIONS: l'^ 



E ^ MEMORY 

OTHER CONOmONS: Z » H 



STABLE ADDRESS 



FIGURES 



FIGURES 

Note. The shaded areas indicate when the inputs are permitted to change for predictable output performance. 
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^ Additional Devices 



DM96/DM8601 



General Description 

These retriggerable one shots provide the designer with 
four inputs; two active high and two active low. This 
permits a choice of either leading-edge or trail ing-edge 
triggering, independent of input transition times. When 
input conditions for triggering are met, a new cycle 
starts and the external capacitor is rapidly discharged 
and then allowed to charge again. The retriggerable 
feature allows for output pulse widths to be expanded, 
in fact a continuous true output can be maintained by 
having an input cycle time which is shorter than the 
output cycle time. Retriggering may be inhibited by 
tying the Q output to an active low input. 



Retriggerable One Shots 

Features 

■ High speed operation— input repetition rate> 10 MHz 

■ Flexibility of operation— optional retriggerihg/lock- 
outcapability 

H Output pulse width range— 50 ns to 

H Leading or trailing edge triggering 

■ Complementary outputs/inputs 

■ Input clamping diodes 

■ DTL/TTL compatible logic levels 



Connection Diagram 



Truth Table 



T-ll- 



INPUTS 


OUTPUTS 


A1 


A2 


B1 


B2 


Q 


Q 




H 


X 


X 


L 


H 


X 


X 


L 


X 


L 


H 


X 


X 


X 


L 


L 


H 


L 


X 


H 


H 


L 


H 


L 


X 


t; " 


H 




~ir 


L 


X 


H 


t 


J-L. 


~\r 


X 


L 


H 


H 


L 


H ■ 


X 


t- 


t 


H 




U" 


X 


L 


H 


• t 


J-L. 


-LT 


H 


1 


H 


H 


-TL 


■T_r 


i 


^ 


H 


• H 


-TL.' 






H 


H 


H 


-TL 


'IT 



9601/8601 (J), (N), (W) 



Schematic Diagram 

jt3) (11) 
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^ Additional Devices DM96/DIVI8601 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM96 


DM86 


UNITS 


01 


01 


MIN TYPd) MAX , 


MIN TYP(I) MAX 




High Level Input Voltsge 




Ta = -55°C 


2.0 




V 


Ta = 0°C . 




,1.9 


Ta = 25°C 


1.7 


1.8 


Ta = 75°C 




1.6 


Ta = 125°C 


1.5 




v.. 


Low Level Input Voltage 




Ta=^-55°C 


0.85 




V 


Ta = 0°C 




0.85 


Ta = 25° C 


0.90 


0.85 


Ta = 75°C 




0.85 


Ta = 125°C 


0.85 




V| 


Input Clamp Voltage 


Vcc = Min, l| = -12 mA 


-1.5 


-1.5 


V 


'oh 


High Level Output Current 




-720 


-960 




VoH 


High Level Output Voltage 


Vcc ~ Min, Iqh ~ Max 


2,4 


2.4 


V 


•OL 


Low Level Output Current 




10 


12.8 


mA 


Vol 


Low Level Output Voltage 


Vcc Min, Iql = Max 


0.40 


0.45 


V 


iiH 


High Level Input Current 


Vcc = Max, V, =4.5V 


15 60 


15 60 


A£A 


«IL 


Low Level Input Current 


Vcc = Max 


V, = 0.40V 


-1.6 




mA 


V, = 0.45V 




-1.6 


los 


Short Circuit Output Current 


Vcc =Max(2) 


-10 -40 


-10 -40 


mA 


Ice 


Supply Current 


Vcc ~ Max 


25 


25 


mA 



Notes 

(1) All typical values are at Vcc = 5V,Ta = 25° C. 

(2) Not more than one output should be shorted at a time, 

(3) Unless otherwise specified, Rx = 10 between Pin 13 and Vcc 3" t®sts. 

(4) Ground Pin 1 1 for Vql test on Pin 6, Vqh test on Pin 8 and Iqs test on Pin 8. Open Pin 1 1 for Vql test on Pin 8, Vqh test on Pin 6 and 
Iqs test on Pin 6. 



Switching Characteristics Vcc = 5V, 7^= 25°C 



PARAMETER 


CONDITIONS 


,DM96 


DM86 


UNITS 


01 


01 


MIN TYP MAX 


MIN TYP MAX 


tPLH 


Propagation Delay Time, 
Low-to-High Level Output 


Negative Trigger Input 
to True Output 


C|_ = 15pF,Cx =0 
Rx = 5 kJ2 


25 40 


25 ,40 


ns 


tPHL 


Propagation Delay Time, 
High-to-Low Level Output 


Negative Trigger Input 
to Complement Output 


25 40 


25 40 


ns 


tpW (MIN) 


Minimum True Output 
Pulse Width 


45 65 


45 65 


ns 


tpw 


Pulse Width 


Rx = 10kJ2,Cx = 1000 pF 


3.08 3.42 3.76 


3.08 3.42 3.76 


MS 


CsTRAY 


Maximum Allowable 
Wiring Capacitance 


Pin 13 to GND 


50 


50 


pF 


Rx 


External Timing 
Resistor 




5 25 


5 50 
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^ Additional Devices 

Operating Rui6s 

1. An external resistor Rx and an external capacitor 
Cx are required for operation. The value of Rx can 
vary between the limits shown in switching charac- 
teristics. The value of Cx is optional and may be 
adjusted to achieve the required output pulse width. 

2. Output pulse width tpw may be calculated as follows: 

tpw=0.32RxCx |l+ j {forCx>102 pF) 

Rx ih kO, Cx in pF and tpw in ns. 
(For Cx < 10^ pF, see curve.) 

3. Rx and Cx must be kept as close as possible to the 
circuit in order to minimize stray capacitance and 



DM96/DM8601 



noise pickup. If remote trimming is required, Rx may 
be split up such that at least Rx(min) must be as 
close as possible to the circuit and the remote portion 
of the trimming resistor R< Rx(max) ~ ^x- 

4. Set-up time (t^) for input trigger pulse must be 
>40 ns. (See Figure 1). 

Release^time (t2) for input trigger pulse hriust be 
>4Qins. {See Figure 2): 

5. Retrlgger pulse width (see Figure 3) is calculated 
as follows: 



tw - tpw + tpLH = 0.32 RxCx + — J + tpLH 



INPUT 1 1 


n 








Q OUTPUT [ 







FIGURE 1 



Typical Performance Characteristics 

OUTPUT PULSE WIDTH VS 
TIMING RESISTANCE AND 
CAPACITANCE FOR 
Cx < 103 pF 



















































































































































Rx 


= 50k. 




































= 2 


3 
Ok 


Ik 


















Rx = 


ink" 



























































10 102 10^ 

Cx, TIMING CAPACITANCE (pF) 



NORMALIZED OUTPUT 
PULSE WIDTH VS AMBIENT 
TEMPERATURE 



^ 1.05 

I 1.00 

o 
a 

I 0.95 

S 

o 

^ 0.90 













Vcc 


= 5.0V 












Cx 


- lUK 
= 103 


pF 



































































































-25 25 75 125 

- AMBIENT TEMPERATURE fC) 



NORMALIZED OUTPUT 
PULSE WIDTH VS SUPPLY 
VOLTAGE 













Ta 


= 25°C 












-Rx 
Cx 


= 103 


pF 



































































































4.5 5.0 5.5 
SUPPLY VOLTAGE (V) 



NORMALIZED OUTPUT 

PULSE WIDTH VS PULSE WIDTH VS TIMING OUTPUT PULSE WIDTH VS 

OPERATING DUTY CYCLE RESISTANCE AMBIENT TEMPERATURE 




OPERATING DUTY CYCLE m Rx - EXTERNAL TIMING RESISTANCE (kn) Ta - AMBIENT TEMPERATURE TO 
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^ Additiohar Devices DM96/C)M86b2 

Dual Retriggerable, Resettable One Shots 



General Description 

These dual resettable, retriggerable one shots have two 
inputs per function; one which is active high, and one 
which is active low. This allows the designer to employ 
either leading-edge or trailing-edge triggering, which is 
independent of input transition times. When input con- 
ditions for triggering are met, a new cycle starts and the 
external capacitor is allowed to rapidly discharge and 
then charge again. The retriggerable feature permits 
output pulse widths to be extended, in fact a continuous 
true output can be maintained by having an input cycle 
time which is shorter than the output cycle time. The 
output pulse may then be terminated at any time by 
applying a low logic level to the RESET pin. Retriggering 



Connection Diagram 

Vcc Co Q Q 





15* 


14* 


13 


12 |l1 


10 








y 








2 





9 





C CI- 








1 


1 






















2* 


3 |4 


6 


' 1 



Co Q Q GND 

*Pins for external timiny 



9602/8602(J), (N), (W) 



Logic Diagrams 




may be inhibited by either connecting the Q output to 
an active high input, or the Q output to an active 
low input. 

Features 

■ 70 ns to output width range 

■ Resettable and retriggerable— 0% to 100% duty cycle 

■ TTL input gating— leading or trailing edge triggering 

■ Complementary TTL outputs 

■ Optional retrigger lock-out capability 

■ Pulse width compensated for Vcc anc' temperature 
variations 



Truth Table 



PIN NO'S. 


OPERATION 


5(11) 


4(12) 


3(13) 




L 


H 


Trigger 


H 


L-*H 


H 


Trigger 


X 


X 


L 


Reset 



H - High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
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^ Additional Devices DM96/DM8602 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


CONDITIONS 


DM96 


0M86 


UNITS 

/ 


02 


02 


MIN TYp(i) Max 


MIN TYPd) MAX 




High Level Input Voltage 




Ta = -55°C 


2.0 




V 


Ta=0°C 




1.9 


Ta = 25°C 


1.7 


1.8 


Ta = 75°C 




1.65 


Ta = 1 25^*0 ' 


1,5 




Vit 


Low Level Input Voltage 




Ta = --55°C 


0.85 




V 


Ta = 0°C 




0.85 


Ta - 25°C 


0.90 


0.85 


Ta = 75°C 




0.85 


Ta = 125°C 


0.85 




Vr 


Input Clamp Voltage 


Vcc = Min, 1, =-12 mA 


• -1.5 


-1.5 


V 


'oh 


,High Level Output Current 




-800 


-800 


^a 


VOH 


High Level Output Voltage 


Vcc ~ Min, V,H ~ Min, 
V,L = Max, Iqh = -SOOjuA 


2.4 


2.4 


V 


toL 


Low Level Output Current 




16 


16 


mA 




Low Level Output Voltage 


Vcc = Min, V|n = Min, 
V,L = Max, Iql - 16 


0.40 


0.45 


V 


(|H 


High Level Input Current , 


Vcc = l^ax. V, = 4.5V 


10 60 


10 60 


juA 


•iL 


Low Level Input Current 


Vcc ~ 


V, = 0.40V 


-1.6 




mA 


V, = 0.45V 




-1.6 


Vcc " JVlin 


V, = 0.40V 


-1.24 




V, = a.45V 




-1.41 




Short Circuit Output 
Current 


Vcc = Max(2) 


-25 


-35 


mA 


•cc 


Supply Current 


Vcc ~ 


39 45 


39 50 


mA 



Notes 

iil All typical values are at S/qq « 5V, Ta = 25*0. 

(2) Not more than one output should be shorted at a time. 

{3) Unless otherwise noted, Rx 10 kl2 for all tests, 

(4) Ground Pin 1 (15) for Vql P'" 7 (9), or for Vqh on Pin 6 (10), or for Iqs Oh Pins 6 (10); also, apfJly momentary ground to Pin 4 {12). 
Open Pin 1 (15) for Vql on Pin 6 (10), or for Vqh P'n 7 (9), or for Iqs 0" P»" 7 (9). 



Switching Characteristics Vcc 5V, = 2B°C 



PARAMETER 


CONDITIONS 


DM96 


DM86 


UNITS 


02 


02 


MIN TYP MAX 


MIN TYP MAX 




Propagation Delay Time, 
Low-to-High Level Output 


Negative Trigger Input 
to True Output 


Cl = 15pF 
Cx=0 
Rx =5kn 


25 35 


25 40 


ns 


tpHL 


Propagation Delay Time, 
High-to-Low Level Output 


Negative Trigger Input 
To Complement Output 


29 43 


29 48 


ns 


tpW (MIN) 


Minimum True OutjDut Pulse Width 




72 90 


72 100 


ns 


Minimum Complement Pulse Width 


78 100 


78 110 


tpw 


Pulse Width 




Rx = lOkfi. 
Cx * 1000 pF 


3.08 3.42 3.76 


3.08 3.42 3.76 


jUS 


CSTRAY 


Maximum Allowable Wiring 
Capacitance 




Pins 2, 14 to GND 


50 


50 


pF 


Rx 


External Timing Resistor 






5 25 


5 50 


kn 
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^ Additional Devices 



DM96/DM8602 



Operating Rules 

1. An external resistor (Rx) and externa! capacitor 
(Cx) are required as shown in the Logic Diagram. 

2. The value of Cx nnay vary from 0 to any necessary 
value available. If, however, the capacitor has leakages 
approaching 3.0mA or if stray capacitance from 
either terminal to ground is more than 50 pF, the 
timing equations may not represent the pulse width 
obtained. 

3. The output pulse with (t) is defined as follows: 
1 



t = 0.31 RxCx 



1+- 



where Rx is in kO., Cx is in pF 
t is in ns 

for Cx < 10^ pF, see Figure 1. 

4. If electrolytic type capacitors are to be used, the 
following three configurations are recommended: 

A. Use with low leakage capacitors: 

The normal RC configuration can be used 
predictably only if the forward capacitor leak- 
age at 5.0V is less than SjuA, and the inverse 
capacitor leakage at 1.0V is less than SjuA over 
the operational temperature range.\ 



Q1 : NPN silicon transistor with hpe require- 
ments of above equations, such as 2N5961 or 
2N5962. 

0.3 RCv 




This configuration is not recommended with 
retriggerable operation. 



5. To obtain variable pulse width by remote trimming, 
the following circuit is recommended: 



(14) Rx>Rx(Min) 

PIN2— •-VVV— 

— *— \. AS CLOSE AS POSSIBLE 

(15) ~T" TO DEVICE 
PIN1— J 

VccO- 



^ R < Rx (Max) - Rx 



6. Under any operating condition, Cx and Rx (min) 
must be kept as close to the circuit as possible 
to minimize stray capacitance and reduce noise 
pickup. 



c — 

Rx 



(14) 
— PIN 2 



(15) 
PIN 1 



Use with high inverse leakage current electro- 
lytic capacitors: 

The diode in this configuration prevents high 
inverse leakage currents through the capacitor 
by preventing an inverse voltage across the 
capacitor. The use of this configuration is not 
recommended with retriggerable operation. 

t« 0.3 RCv 



Vcc— -VSAr 



(14) 
-PIN 2 



(15) 
PIN 1 



7; Input Trigger Pulse Rules (See Triggering Truth 
Table) 



2.5V 

INPUT 

OV 

Q OUTPUT 




1.5V /1-5V 

{Pin 3 (13) = HIGH) 



Input to Pin 5(11), 
Pin 4 (12) = LOW 

t^ , tg = Min. Positive Input Pulse Width > 40 ns 
t2, t4 = Min. Negative Input Pulse Width >40 ns 




Input to Pin 4 (12), 
Pin 5 (11) = HIGH 



(Pin 3 (13) = HIGH) 



Use to obtain extended pulse widths: 
This configuration can be used to obtain ex- 
tended pulse widths, because of the larger 
timing resistor allowed by beta multiplication. 
Electrolytics with high inverse leakage currents 
can be used. 

R < Rx (0.7) (hpE Q1) or < 2.5 M^2, which- 
ever is the lesser 

Rx (min)< Ry < Rx (max) 

(5 kU < Ry < 10 k^2 is recommended) 



8. The retriggerable pulse width is calculated as shown 
below: 



LH = 0.31 Rx Cx (l +tPLH 



-tw. H 
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^ Additional Devices 



DM96/DM8602 



Operating Rules (Continued) 



The retrigger pulse width is equal to the pulse width 
(t) plus a delay time. For pulse widths greater than 
500 ns, tw can be approximated as t. Retriggering 
will not occur if the retrigger pulse comes within ^ 
.0.3 Ox (ns) after the ipitial trigger pulse, (i.e., during 
the discharge cycle). 



Jl 



ri_J—L 

•H-H 



i—WIDTH- 

Q OUTPUT "I ^ _J I |~ 



Reset Operation - An overriding clear (active LOW 
level) is provided on each one shot. By applying a 
LOW to the reset, any timing cycle can be terminated 
or any new cycle inhibited until the LOW^ reset 
input is removed. Trigger inputs will not produce 
spikes in the output when the reset is held LOW, 



10. Vcc and Ground wiring should conform to good 
high frequency standards so that switching transients 
on Vcc and Ground leads do not cause interaction 
between one shots. Use of a 0.01 to 0.1 juF bypass 
capacitor between Vcc and Ground located near 
the DM9602/DM8602 is recommended. 



Typical Performance Characteristics 




Ta = 25°C 












Cx = 10 


PF 













































































































4.0 4.5 5.0 5.5 i 
Vcc -SUPPLY VOLTAGE (V) 

FIGURE 4. NORMALIZED 
OUTPUT PULSE WIDTH VS 
SUPPLY VOLTAGE 



140 
130 



110 
100 













Vc 


1 1' " ■ 

c = 5.0V 

= 5kfi ~ 

= 0 












Rx 
Cx 












Cl 


= 15 




















c 


OMP 


lEME 


WTA 




JTPU 


T y 


























































mub uuipui 

r 1 1, 



-75 -25 25 75 125 

Ta - AMBIENT TEMPERATURE (°C) 

FIGURE 5. MINIMUM 
OUTPUT PULSE WIDTH VS 
AMBIENT TEMPERATURE 
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